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VIEWS, NEWS AND INTERVIEWS. 


Dr. Jameson, of Transvaal fame, 
has taken charge of the construction 
of the transcontinental telegraph line 
across Africa from North to South. 
For the present it will not extend 
beyond Lake Tanganyika. 





The telephone line between Buda- 
pest and Berlin was formally opened 
on August 31. 





President Uhlman, of the Brook- 
lyn, N. Y., Elevated Railroad, last 


of drowning accidents. John S&S. 
Macklen has addressed a letter to 
Governor Black, in which he advo- 
cates stretching a light wire cable 
across the river just above the danger 
line, which is below the line of naviga- 
tion. He would run a light metal 
or rubber tube with bulbs at intervals 
along the cable. He also advocates 
the use of incandescent lights along 
the cable, so that it could be seen at 
night. A letter from William N. 
Griffith, the governor’s private secre- 
tary, approves the plan, and expresses 
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work on the Fourth and Madison 
avenue line, and that by next month 
electric cars would be in operation 
from Astor place to the Grand Cen- 
tral station. He said that this expedi- 
tion was due to the new method of 
putting in the tracks employed by 
the company in order not to add to 
the present torn-up condition of the 
streets for any longer time than nec- 
essary. Instead of laying temporary 
tracks alongside the old horse railroad 
tracks, the work has been much 
hastened by simply closing the tracks 
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EDISON ILLUMINATING COM. 
PANIBS. 


The Association of Edison Com- 
panies Holds a Brilliant Con- 
vention at Niagara Falls. 


ONE OF THE MOST LARGELY ATTENDED 
AND INSTRUCTIVE MEETINGS IN 
THE HISTORY OF THE ASSOCIA-— 
TION—THREE DAYS OF IMPOR- 
TANT PAPERS AND ANIMATED 
DISCUSSION — PRESIDENT IN- 
SULL’S ADDRESS. 


The Association of Edison Ilumi- 
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Group or DELEGATES ATTENDING THE CONVENTION OF THE ASSOCIATION OF Ep1son ILLUMINATING COMPANIES, CATARACT House, NraGara Fats, N. Y., SEPTEMBER 14-16, 1897, 


week authorized a statement that all 
negotiations looking to a consolida- 
tion of his road with the Brooklyn 
surface roads are off. 





The number of fatalities that occur 
through persons being swept over 
Niagara Falls has aroused public 
interest to such an extent that means 
are being devised to lessen the danger 


the opinion that steps should be 
taken in the matter jointly by the 
State of New York and the Dominion 
Government. The cost would be less 
than $10,000. 





Pres. H. H. Vreeland, of the Met- 
ropolitan Street Railway Company, 
of New York city, said last week 
that there were now 6,000 men at 


entirely while the work of construc- 
tion is going on. When the work is 
finished the company will have ex- 
pended from $10,000,000 to $15,000,- 
000 in improving the transit facilities 
of the city, and at least $1,000,000 in 
practically, repaving 50 miles of 
streets. 





New Orleans, La.; has lately been 
annoyed by a plague of electric light 
bugs. 
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nating Companies closed a three days’ 
session at Niagara Falls on Thursday 
of last week, and is to be congratulated 
on the attendance, interest and evi- 
dent earnestness at each meeting. 
President S. Insull, of Chicago, called 
the meeting to order at 10 A. M., 
Tuesday, in a convenient parlor of 
the Cataract House, with Secretary 
W. S. Barstow, of Brooklyn, as his 
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valued assistant. There were pree- 
ent about 75 members, and when the 
large values represented by each are 
considered, this number represents an 
immense and influential interest that 
the mere figure does not imply. 
Among the attendants at this, the 
eighteenth convention, were the fol- 
lowing : 

Geo. A. Redman, Rochester Gas 
and Electric Co., Rochester, N. Y. 

A. M. Robertson, secretary and 
general manager Minneapolis General 
Electric Co., Minneapolis, Minn. 

J. S. Crider, Edison Electric 
Illuminating Co., Cumberland, Md. 

A. W. Field, secretary and manager 
The Columbus Edison Electric Light 
Co., Columbus, Ohio. 

Geo. H. Finn, secretary, treasurer 
and general manager Edison Electric 
Light and Power Co. of St. Paul. 

Wm. G. Beale, counsel of Chicago 
Edison Co., Chicago, II]. 

Warren H. Girvin, general mana- 
ger Kdison Light and Power Co., 
Syracuse. 

Geo. W. Davenport, treasurer Elec- 
tric Light and Power Co., Syracuse. 

W. M. Anthony, comptroller Chi- 
cago Edison Co., Chicago, II]. 

Alex. Dow, general manager Edison 
Illuminating Co. of Detroit, Mich. 

J. W. Lieb, Jr., general manager 
The Edison Electric Illuminating 
Co. of New York. 

C. L. Edgar, vice-president and 
general manager Edison Electric 
Illuminating Co, of Boston. 

Hloyt Post, director Edison Iliumi- 


nating Co., Detroit, Mich., also 
director Edison Light Co., Grand 
Rapids. 


Leon Il. Scherck, connected with 
Edison Electric Co. of New Orleans, 
La. 

Charles R. Price, treasurer New 
Bedford Gas and Edison Light Co., 
New Bedfor.J, Mass. 

John W. Howell, Edison Lamp 
Works, Harrison, N. J. 

k. R. Bowker, first vice-president 
Edison Eiectrie Illuminating Co. of 
New York. 

J. S. Colby, treasurer and general 
manager Des Moines Edison Light 
Co., Des Moines, Iowa. 

M. A. Beal, secretary and treasurer 
Forest City Electric Light and Power 
Co., Rockford, Il. 

W. S. Smith, superintendent Toledo 
Consolidated Electric Co., Toledo, 
Ohio. 

W. H. Johnson, secretary and mana- 
ger ‘he Edison Co., Philadelphia, 


Pa. 

Charles G. King, Chicago Edison 
Co., Chicago, Ill. 

Wm. Chandler, Edison Sault Elec- 
tric Co., Sault Ste. Marie, Mich. 

Samuel Insall, president: Chicago 
Edisen Co., Chicago, III. 

W. S. Barstow, general superin- 
tendent Edison Electric llluminating 
Co., Brooklyn, N. Y. 

Chas. E. Pattison, Edison Electric 
Illuminating Co. of Boston, Mass. 

L. A. Ferguson, Chicago Edison 
Co., Chicago, Il. 

Geo. P. Hagner, treasurer Newport 
Illuminating Co., Newport, R. I. 

Luther Stieringer (of New York), 
Edison Electric Co., New Orleans, La. 

T. ©. Martin, editor the Electrical 
Engineer, New York. 

John B. O'Hara, Western Elec- 
trician, Chicago, Il. 

John Kruesi, General Electric Co., 
Schenectady, N. Y. 
John McGhie, 

Co.. New York. 

S. D. Greene, General Electric Co., 
Schenectady, N. Y. 

John Jay Abbott, Chicago Edison 
Co., Chicago, III. 

W. H. Francis, Edison Electric 
Illuminating Co. of Boston, Mass. 


General Electric 
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C. C. Perry, Indianapolis Electric 
Tight and Power Co., Indianapolis, 
nd. 

Geo. R. Stetson. president Niw 
Bedford Gas and Edison Light Co., 
New Bedford, Mass. 

Chr. Wustenfeld, manager Elgin 
City, C. & A. Ry. Co., Elgin, Ill. 

A. S. Knight, Edison Electric II- 
luminating Co., Boston. Mass. 

JamesS Humbird, Edison Electric 
Illuminating Co., CumLerland, Md. 

Aug. Leonard Smith, president 
Appleton Electric Light and Power 
Co.. Appleton, Wis. 

Martin J. Insull, of Sargent & 
Lundy, Chicago, Ill. 

R. S. Hale, Boston, Mass. 

Chas. Batcheler. of New York, 

Chas. D. Shain, of New York. 

H. 'T. Edgar, of New York. 

Geo. T. Mansun, New York, the 
Okonite Co. 

W. M. Habirshaw, of New York, 
India Rubber aud Gutta Percha Co. 

Wallace S. Clark, Schenectady, 
| = 2 
Chas. W. Price, ELectricaAL RE- 
view. New York. 

H. L. Shippy, New York, J. A. 
Roebling’s Sons Co. 

Geo. J. Jackson, New York, Na- 
tional Conduit and Cable Co. 


The address by President Insull 
was frequently applauded, and is in 
full as follows: 


ADDRESS DELIVERED BY MR. SAMUFL INSULL. 


The decision of the members of the association 
at the last annual meeting to hold its eighteenth 
convention at Niagara Falls, was naturally dictated 
by the world-wide interest in the work of gent rating 
and distributing electrical energy, using the famous 
Niagara River asa prime motor. In assembling at 
&@ spot where so much can be learned by those 
engaged in electrical business, we are, ax an asso- 
ciation, paying the highest tribute that we can to 
the wonderful work of those who have had the 
courage as capitalists and engineers to design and 
build a plant which has given a great impetus to 
the economical production of electric current, not 
only by means of water as the prime motor, but by 
all other methods for the production of e'ectrical 
energy. We can not all have the advantage of a 
large water-power to assist in the economic ! pro- 
duction of our product rigbt at our threshold, but 
in studying the methods employed here at Niagara 
Falls, there is much information that we can take 
away with us which will lead us to concentrate our 
works at the most economical point of production 
in the various cities in which we live, and we can 
take advan of the methods of distribution here 
employed to distribute our cur: ent to distant points 
where we desire to use it, far more economically 
than we can produce it at those distant points 
themselves. 

The question is often asked by those engaged in 
the electric light and power bu-iness why the com- 
panies known as “ Edison Illuminating C: mpanies” 
or “Edison Licensees" should find it necessary to 
combine themselves into an association. This ques- 
tion is best answered by the fact that the Edison 
llluminating Companies all operate under practi- 
cally the same form of contrect with the company 
that controls the Edison patents; namely, the Edison 
Electric Light Company. In the main, they } ur- 
chase their goods, under contract. from the same 
licensed manufacturer of the patent-owning com- 
pany—namely, the General Electric Company—and 
as there is but one Edison company in each particu- 
lar city, the interests of these various companies 
are naturally mutual. When | remind you that the 
var ous companies which we, either as officers or 
employes, have the honor of representing here, 
have invested in their business more than $105,000,- 
000. it will be readily appreciated that it must be 
greatly to the advantage of th» various properties 
which we operate that we should meet from tine to 
time to exchange ideas as to the proper conduct of 
our business, and that we should continue an 
organization to watch over our interests in our 
dealings with the patent-owning and manufacturing 
side of the Edison business. 

At what happily would appear to be the close of 
an unparalleled period of industrial depression the 
various Edison illuminating companies ‘have cer- 
tainly much cause for mutual congratulation. 
Notwithstanding this long period of paralysis of 
industrial enterprise, they tave with hardly an 
exception been able to +how good earning capacity 
and to pay to the holders of their securities a sub- 
stantial return on their investment. ‘his is partly 
owing to the inherent merit of our business partly 
to the wise foresight of the illustrious inventor 
whose system this business is based on, and partly 
to the conservatism of the original projectors of 
the Edison lighting and power business, who in- 
sisted that the Edison illuminating companies should 
be established on a sound financial basis. y 

This experience during the depressed times will 
recessarily lead investors to the conclusion that the 
securities of the Edison illuminating com panies are 
amongst the most desirable of local investments, as 
if it is possible to earn substantial retur! s on capi- 
tal invested during such periods of business dis- 
turbances as that which we have recently gone 
through. surely we can look forward to laying up 
substantial ae to provide against a“ rainy day ’ 
during times of prosperity which a!l of us hope and 
some of us think we are now entering upon. 

The use of large generating units in the large 
stations for the production of electrical energy in- 
augurated but a few years ago, and the necessity of 
extending the field of our operations into distant 
portions of our territ.ry has forced upon many of 
us the desirability of employing more economical 
methods of transmission, with a view to the aban- 
donment of small and ——_ stations and the 
concentration of our production of current at the 
point of greatesteconomy. This matter was touched 
upon to a certain extent during the last convention. 
A number of our companies are now spending la’ 
sums of money on these lines, and as a result of the 
importance that this subject has assumed, it is but 
natural that a considerable portion of our time will 
be occupied in deliberating on this subject. 

In connection with the matter of economical 
transmission, the subject of economical storage is 
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natu’ally of importance, and we should, in the 
course uf our proceedings, be able to obtain consid- 
erable information on the advantages of the use of 
the storage battery in connection with the Edison 
systeth from those who have had the courage of 
the r opinions and have invested largely in storage 
battery plants. I think we all concede the advan- 
tages to be obtained from the use of the +torage 
battery from the storage point of view only, but 
some of us are still in d: ubtas toour ability to rave 
sufficient morey from their use to justify the large 
investment in capital they call for. 

_ Asul ject of prime importance with the econom- 
ical production of our preduct is the baris upon 
which we shail sel! it to our customers. It should 
be remembered that we are engaged in a public 
businers, and that our companies have duties to 
p-rform to the public as weli as money to earn for 
our security-holders In fulfilling our obligations 
t» the pubic the question of the is of ¢ ng 
for our product is the all-important one. Thisisa 
matter which on previous occasions has received 
your earnest attention, and is one on which there 
will undoubtedly be earnest discussion on this occa- 
sion. 

For several years past some of the larger iJlum- 
—— ercmpanies, members of this association, 
notably thos of Boston, New York and Chicago, 
have been in the habit of comparing the details of 
cost and se ling price of their product, their ac- 
counts being kept on the same basis,.-as near as 
local conditions permit. ‘The information ob- 
tained, so far asmy experience goes, has been of 
great advaptage in enabling the companies in 
question to reduce their cost and assisting them to 
an intelligent decision as to the policy to adopt 
towards ther customers, It seems to me that it 
would be advantageous to the members of this 
association if a uniform system of accounts wee 
adopted and arrangements made to compare the 
results obtained by the various companies operat- 
ing under similar conditions. In putting such a 
scheme into operatic n a number of difficulties wiuld 
naturally have to be overcome, such as the dffer- 
ences in local conditio:.s and the necessity of care 
fully guarding infcrmati n of so confidentiai a 
character. but I would s"ggest the desiratility of 
the association instructing the executive com- 
mittee to take this watter up, with a view to formu- 
lating a plan which might be tried experimentally. 

The changes that have taken place from time to 
time sirce the formation of this association have 
rendered it desirable that some modifications should 
be made in our by-laws. A report will be made to 
you during «ur mee ing setting forth the changes 
suggested which have en discussed and ap- 
proved by the executive committee of your asso- 
ciation. 

The main bus'ness of your executive committee 
during the past year has been the negotiatii g with 
the General Electric Company of a contract and 
specifications with relation to the inca: descent 
lamps used by the Edison licensees, who are mem- 
bers of this association. As a result a lamp-testing 
bureau has been established at the lamp factory at 
Harrison, N J., which bureau is under the control 
of this associati n, and is operated for iis account 
by Mr. Wilson 8S. Howell. A number of our mem- 
bers have taken advantage of the arrangements 
made, and we believe that considerable benefit 
will accrue to those who arrange to purchase their 
lamps under the contract in question. 

Great credit is due to the cuairman and members 
of the executive committee for the results they 
have been able to achieve. and they are certainly 
deserving of our thanks for the time and mone 
they have spent in this matter for our benefit. 
think, for the first time in the histery of the elec- 
tric lighting business, we are now able to obtain 
lamps made according to specifications agreed on, 
and the results must be an improvement in our 
service and a saving of money to our central station 
companies. The details of this matter will be care- 
fully dealt with in reports by Mr. C. L. Edgar, 
chairman of the executive cornmittee, and Mr. 
Wilson 8S. Howell, the testing officer in charge of 
the bureau at Harrison 

The relations of the Edison licensees with the 
Edison Electric Light Company and its licensed 
manufacturers, the General Electric Company, 
have, during the = year, been of the pleasantest 
character. Thisis probably owing to the fact that 
those operating the General Electric Company, 
since the consolidation of the Thomson-Houston 
Company and the Edison General Electric Company, 
have had fuller opportunity, as time has gone on, to 
appreciate the importance of the Edison licensee 
business to the patent-owning and manufacturing 
interests. 

The matter of patents continues to be in far from 
a satisfactory condition, the licensees receiving 
very little protection in the enjoyment of the exclu- 
sive privileges ur der the Edison patents, which they 
had every reason to look for in view of the large 
amount of royalty Pp by them to the patent com- 
r= . It is doubtful whether the Etison Electric 

ight Company or the General Electric Compavy 
can be held responsible for this state of affairs, as 
they have continued to spend very e sums of 
money in the prosecution of their patent rights in 
the courts. 

It is to be regretted that many of the electric®] 
manufacturing companies continue to foster opposi- 
tion central station — in teritory already 
covered by good paying illuminating properties 
with the result of seriously affecting the credit of 
the customers upon whom the manufacturers 
must rely for trade, if they desire to create a per 
manent manufacturing business. We have all of 
us suffered more or less from this policy of the 
mabufactur ng interests, and whi'e in some cases 
there may possibly be a temporary advantage to 
one or another manufacturer, it is natural for us to 
wonder what permanent advantage can come to 
the manufacturing interests as a whole by the 
adoption of methods which would seem to have in 
view the ultimate destruction of the goose that 
lays the golden egg. 

the many changes that must of necessity 
take piace in so new a business as the electric light 
and power industry, the question is often raised as 
to whether or not our plant is of a permanent 
character. A close examination of the Edison 
system must bring home to any one the fact that 
the wonderful inventive ard engineering talent dis- 
played by Mr Edison in hix early work has given 
us the advantage of a sysiem that is of the utmost 
permanency. Our main investment, in the larger 
cities at least, isin our undergreund work, and if 
you will look over the records of the various com- 
anies using the Edison system, I think you will 
Find that their underground work is as useful to 
them now as when it was laid, and it seems to me 
that there is no reason for us to fear that this con- 
dition will change in the future. We may have 
different methods of illumination ; we may get a 
higher voltage lamp ; we may find that the current 
of the future will not require as large a cross sec- 
tion of copper as in the past, but I doubt if we will 
find that any method of distribution will be invented 
that will supplant that which we are using ; and if 
such be the case, we should rather welcome than 
fear new inventions, feeling that in our own partic- 
ular cities we are the most desirable purchasers of 
any intentions which may lessen the cost of elec- 
trical energy to our customers, When those of us 
who have been connected with this it industry 
from its early childhood recall the fact that scien- 
tists and inventors on both sides.of the Atlantic 
persistently condemned the scheme SS 
out by Mr. m tral si 


. Edison, we as cen 
managers of to-day, feel that we owe a deep debt 
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of gratitude to h-m for his courage in insisting that 
the only practicable method of distribution of elec- 

l energy was by the use of a constant | resrure 
and a varyiox current when everybody else wa: talk- 
ing ac nstantcurrentanda varying pressure. This 
is no occasion for invidious com eons, but with 
every desire to per, the highest tribute to the many 
brilhart men who have contributed to the success 
of the business of manufacturing ard di: trituting 
electrical energy, we venture to claim th+t their 
w: rk is all subordinate to the ma+ter mind who 
persisted ia the early erperimental days at Menlo 
Vark in working on a multiple arc system, without 
which (with the exception of the series arc light) 
no form of electric light or electric energy could 
be commercially operated to-day. 


Reports of committees followed, and 
among these was the report on new 
by-laws, which was adopted. 

Mr. L. A. Ferguson, of Chicago, 
read a paper entitled ‘* Economy in 
Distribution of Electrical Energy,” 
which was followed by discussion. 
It appears with discussion elsewhere 
in this issue. 

The association then adjourned 
until 7.30 P. M., spending the after- 
noon in visiting the power-house of 
the Niagara Falls company and other 
points of interest. 

In the evening Mr. Geo. R. Steteon 
read a paper entitled ‘‘ The Photom- 
eter as Used in the Gas Industry,” 
which was followed by discussion. 


TUESDAY EVENING. 


Mr. Geo. R. Stetson read a paper 
describing and illustrating the ure of 
the photometer in the gas industry ; 
the unit of measurement being the 
English standard candle and the 
photometer being of the Bunsen 
type. 

In the discussion, Mr. J. W. Lieb, 
Jr., referred to the Brodhun photom- 
eter and the Hefner von Alteneck 
standard light; with incandescent 
lights as secondary standards, and 
compared certain details of these de- 
vices. He also called attention of 
the members to the arrangements 
which had been made for the supply 
of calibrated incandescent lamps of 
16 candle-power for practical use as 
station standards. 

Mr. S. Dana Greene noted the 
difference among authorities as to 
classification of imcandescent lamps; 
some classifying lamps by mean 
spherical candle-power, and others 
adhering to the customary classifica- 
tion by mean horizontal candle-power; 
which subject was further discussed 
by Mr. John Howell and Mr. R. R. 
Bowker. 

Mr. Caryl D. Haskins presented an 
illustrated paper describing ** Recent 
Developments in Electrical Measur- 
ing Devices”; the devices being a pre- 
payment wattmeter, improved station 
wattmeters and telJtale dials for the 
same; storage battery wattmeters, 
showing the state of charge of a stor- 
age battery, and new switchboard in- 
struments. The discussion following 
was generally taken part in by the 
members, and was in the main an 
exchange of experiences with meters. 

The committee on acetylene gas 
and Welsbach burners presented a 
report, which was accepted. 


WEDNESDAY MORNING. 


The report of the treasurer was 
presented and accepted. 

Mr. J. W. Lieb, Jr., read a paper 
on ‘‘ Methods of Charging for Cur- 
rent.” He discussed 10 methods in 
use as follows: Flat rate. Flat 
rate with connection to circuits shut 
down at agreed hours. Discounts 
based on duration of demand, based 
on the stated time of closing of the 
customers’ premises. Special rates 
for motors. Discounts on gross bills. 
Discounts based on average use per 
day of units installed. The Hopkin- 
son system—a fixed annual rental 
based on customers’ load faetor, and 
an additional charge per unit used. 
Double discounts; one on gross 
bill and a second discount based on 
average use of installation. The 
“Wright” system with demand 
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meter. The ‘“‘Kapp” or double 
rate system; maximum rate being 
charged at the hours of the peak of 
the station load and a lower rate 
during the remainder of the 24 hours. 
And he presented a set of tables 
showing the rates and methods of 
charging of 12 large stations. 

In a written discussion Mr. A. S. 
Knight, of Boston, acknowledged 
the value to the industry of the 
analysis of costs which had been 
made and published by English elec- 
tric light men, particulariy Mr. 
Arthur Wright; admitted that Ameri- 
can rates had been generally made 
with too little analysis of cost of 
product; but objected that the 
Wright system went too far in the 
other direction by disregarding the 
wholesale feature of sales to large 
consumers. 

Mr. W. S. Barstow read a written 
discussion and showed diagrams 
which emphasized the effect on cost 
of product at different hours of the 
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the experiences and opinions of each 
being given. 
THURSDAY MORNING. 

Mr. Chas. E. Pattison presented a 
paper entitled ‘‘ Storage Battery Prog- 
ress and Results in the Edison Bos- 
ton Stations.” The paper embodied 
a record of three years and six months’ 
experience with the first battery, two 
years and three months’ with the 
second and one year’s with the third. 
[lis conclusions were that his com- 
pany’s experience to date indicated 
great benefits from the batteries, and 
that while they had weaknesses, the 
expense of maintenance was not so 
great us for some of the other appa- 
ratus in use. The most notable ben- 
efits were the better regulation of 
pressure on the system, particularly 
the elimination of fluctuation due to 
intermittent motor loads such as 
direct-connected elevators; the im- 
provement of generating economy 
due to the custom of charging the 
batteries during hours when the load 


Wilson S. Howell, the chief of the 
testing bureau, were read and re- 
ferred to the afternoon session for 
discussion. 

THURSDAY AFTERNOON. 

The reports referred from the pre- 
vious session were fully discussed, 
and after electing officers and execu- 
tive committee for the ensuing year, 
the convention adjourned. 

The following is the list of officers 
elected: President, Samuel Ineull, 
Chicago; vice-president, R. R. 
Bowker, New York ; secretary, Wilson 
S. Howell, Harrison. N. J.; treasurer, 
W. S. Barstow, Brooklyn; executive 
committee: Charles L. Edgar, Boston; 
Alex. Dow, Detroit ; George R. Stet- 
son, New Bedford; J. W. Lieb, New 
York ; Samuel Scovil, Cleveland. 

ecveengillities 


Electrolytic Chlorate of Potassium. 

Well known Buffalo, N. Y., busi- 
ness men are behind a new manufact- 
uring industry—the production of 
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NEW YORK STREET RAILWAY 
MEN. 





ANNUAL MEETING AT NIAGARA FALLS 
—A NUMBER OF INTERESTING 
PAPERS DISCUSSED. 

The fifteenth annual meeting of 
the New York State Street Railroad 
Association was held at the Inter- 
national Hotel, Niagara Falls, N. Y., 
September 14 and 15, 1897. 

President G. Tracy Rogers, of 
Binghamton, called the meeting to 
order on Tuesday morning at 10.45 
o’clock. 

The roll was called, and it was 
found that the following gentlemen 
were in attendance at the meeting: 
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Grovp or DELEGATES ATTENDING THE CONVENTION OF THE STREET RAILWAY ASSOCIATION OF THE STATE OF NEW YORK, INTERNATIONAL HOTEL, 
NraGcara Fatts, N. Y., SEPTEMBER 14 AND 15, 1897. 


demand variation from hour to hour, 
and accented the value of a high load 
factor in reducing possible selling 
price. He recommended the double- 
rate system of charging with a con- 
stant minimum rate in effect at all 
but the ‘‘peak” hours, the mini- 
mum rate being calculated to begin 
with; and any readjustment toward 
lower rates due to reduced cost of 
production to be made by lengthen- 
ing the hours during which the 
minimum rate should be in effect. 
The *‘ Kapp” system, and a Kapp 
meter made from one of the common 
type of meters by the addition of a 
self-winding clock attachment, were 
his preferences as to the manner of 
applying the double rate. 

A general discussion ensued; ques- 
tions being asked of the delegates who 
had spoken in order to elucidate 
their methods of apportioning costs 
of production, and the subject being 
one of special interest it was resolved 
to take it up again at the evening 
session. Adjourned. 


WEDNESDAY EVENING. 


The discussion continued in gen- 
eral, many delegates taking part, 


would otherwise be light and the 
reduction of expense hitherto neces- 
sary in keeping furnaces banked and 
engines ready for emergency use. 

The discussion by Mr. R. R. Bow- 
ker, Mr. W. S. Barstow, Mr. J. W. 
Lieb, Jr., Mr. L. A. Ferguson, Mr. 
Samuel Scovil and others, showed 
differences of opinion among the 
members having experience with 
batteries as to which of the advan- 
tages to be gained by their use was 
of primary importance, the expres- 
sions varying between those given by 
Mr. Pattison and that by another 
delegate, who was of opinion that the 
immediate availability of the battery 
as a reserve in case of accident to the 
generating plant was its principal 
recommendation. 

Mr. J. W. Lieb presented the re- 
port of the committee on storage 
batteries, which, among other mat- 
ters, contained a recommendation 
that a rating of battery capacity more 
conservative than that heretofore in 
use by the manufacturers should be 
adopted. 

The report of the executive com- 
mittee and the report of the lamp- 
testing bureau, presented by Mr. 


electrolytic chlorate of potassium. 
The corporation is known as the 
National Electrolytic Company, is 
capitalized at $200,000. and the 
directors include State Comptroller 
James A. Roberts, Tracy C. Becker, 
Henry Koons, Edward Michael, of 
Buffalo: Charles W. Hackett, of 
Utica : William T. Gibbs and Stanis- 
laus P. Franchot, of Buckingham, 
Que. Mr. Hackett is the well known 
republican politician; Mr. Gibbs is 
an English chemist, and Mr. Fran- 
chot a dynamite manufacturer. The 
company will have for officers, Ed- 
ward Michael, president; Henry 
Koons, secretary, and Tracy C. 
Becker, treasurer. The factory will 
be located at Niagara Falls, and a 
contract for 1,000 horse-power of 
electric current has been made. 


eS aaa t 3S 
Telephone Switchboard Wanted. 
Mr. Thos. M. Ferguson, real es- 
tate agent, of Hattiesburg, Miss., in- 
forms the ELECTRICAL REVIEW that 


he is in the market, with spot cash, 
for a 100 point up-to-date telephone 
switchboard to replace a 50-point 
board now in use and 30 telephones. 


DELEGATES OF STREET RAILWAY COMPANIES. 


John W. Boyle, president Utica Belt Line Street 
Railroad, Utica. N. Y. 

J. C. Brewster. superipterdent N. F. & 8. B. Rail- 
road Co., Niagara Falls, N. Y. 

J. B. Cahoon, general manager Elmira & Horse- 
heads Railway Co., Elmira, N. Y. 

J. P. E. Clark, general manager Binghamton 
Railroad Co.. Binghamton, N. Y. 
| . Cecper, Schenectady Railway Co., Schenec- 
tady, N. Y. 
bi a? W. Cole, West Side Railroad Co., Elmira, 
7 Chas. Cl haw, president Troy City Railway, 
Troy, N. Y. 

R. E. Danforth, Buffalo, Bellevue & Lancaster 
Railway, Bellevue, N. Y. 

W. Caryl Ely, president Niagara Falls & Buffalo 
Railway Co., Niagara Falls, N. Y. 

H. C. Evans, Nassau Electric Railroad, Brooklyn, 





J. H. Stedman, Rochester Railway Co., Roches- 
ter, N. Y. 

Thomas H. Fearey, Buffalo, N. Main Street & 
Tonawanda Railway Co., Buffalo, N. Y. 

Wm. E. Havens. superintendent Citizens’ Street 
Railway Co., Fishkill-on-Hudson, N. Y. 

W. A. Heller, Lewiston & Youngstown Frontier 
Railway. Lewiston, N. Y. 

Chas. B. Hill, Niagara Falls & Suspension Bridge 
Railway, International. 

A. L. Johnson, president Nas*au Railroad, Brook- 
lyn, N. Y. 
"Heary A. Johnson, Metropolitan Street Railway 
Com y. No. 621 Broadway, N. Y. 

Godfrey Morgan, Buffalo Street, Main Street & 
Tonawanda Rallwa Co., Tonawanda. N. Y. 

O. K. Marshall, Niagara Falls & Buffalo Railway, 
Niagara Falls, N. Y. 

Ambrose P. McCabe, Metropolitan Street Rail- 
way Co., No. 621 Broadway, N. Y. 

F. P. Mooney, C. & H. Traction Co., Cortland, 

Y 


N. Y. 
F. G. Maloney, electrician, Elmira & Horseheads 


Railway Co. m .¥. 
Sohn H. Mafitt, Rapid Transit Railway Co., 
Syracuse, N. Y 


. (Continued on page 144.) 
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ELECTRIC RAILWAY NOTES. 


A mortgage for $36,861.45 has been 
given by the East Oakland, Cal., 
Strees Railway Company to secure 
notes for the judgments under which 
the road was sold. 

A movement is to be started in Cin- 
cinnati within the next few days to 
compel the COincinnati- Kentucky 
street car companies to vestibule 
their cars before the Winter shall set 
in. , 

The increase in gross earnings of 
the Citizens’ Street Railway, of 
Indianapolis, Ind., for August over 
August last year was over $2,800. 
August, 1897, gross earnings were 
$83,609. Earnings in September to 
date show an increase of $1,457. 


The Realty Syndicate, of Oakland, 
Cal., is rumored to be in a way to 
take in another of the street car lines. 
It already has all but four, and now 
it is said to be reaching out for the 
Piedmont cable line. It is now only 
a matter of time when the Southern 
Pacific company and the Haywards 
line will be the only opposition com- 
panies in the city. 

The Cincinnati Street Railway 
Company has resolved to increase its 
capital four per cent, or $624,000. 
Stockholders may subscribe at par, 
purchasing $2 scrip for each share 
owned. ‘The outstanding stock is 
$15,600,000, authorized capitaliza- 
tion is $18,000,090, and it is believed 
the remainder will be issued before 
long,as the road is extending rapidly, 


A permit has been issued to the 
South Side Rapid Transit Company, 
of Chicago, Ill., to erect a one-story 
brick power-house at 3937 to 3959 
State street, to cost $65,000. This 
building will be used for the machin- 
ery which will furnish electricity as 
motive power to operate the company’s 
cars. ‘The power-house will be 199 
feet wide, and have a depth of 112 
feet. 


The stockholders of the Metro- 
politan Traction Company, of New 
York city, at a special meeting on 
September 14 authorized the wind- 
ing up of that company and the 
exchange of stock for that of the 
Metropolitan Street Railway Com- 
pany. ‘There was represented at the 
meeting over $24,000,000 of stock 
out of a total of $30,000,000. The 
vote was unanimous. 

The Blue Ridge Electric Railway 
and Power Company has been incor- 
porated at Hagerstown, Md. The 
capitalization is fixed at $200,000. 
The company intends building a 
trolley from Waynesboro to Buena 
Vista, High Rock, Blue Mountain 
House and Quirauk. The directors, 
all of Baltimore, are Simon P. 
Schott, Winfield 8. Cahill, Roger W. 
Barron, Ernst J. Knabe, Jr., August 
Beck, of T.; W. Riley Weaver, Charles 
J. Wiemer. 


The Central Railway and Electric 
Company, of New Britain, Ct., re- 
cently increased the pay of a number 
of its motormen and conductors who 
have been in the service a certain 
number of years. The increase in 


wages will amount to about $1 a week 
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for each man. The company has 
always paid its help a good rate of 
wages, and as a consequence the men 
have always given the best of services. 
Both motormen and conductors are 
looked upon by the public as effi- 
cient, painstaking and gentlemanly. 


The Cleveland, Berea & Elyria, 
Ohio, Electric Railway Company has 
withdrawn its application for a fran- 
chise to construct a spur over the 
Linndale road. The franchise asked 
for practically took in the same terri- 
tory covered by F. C. Goodman to con- 
struct a line from Medina, and after 
considerable negotiating the company 
withdrew its application. No fran- 
chise has yet been given by the 
County Commissioners, but the prob- 
abilities are said to be that it will be 
given to Mr. Goodman. 

Cheap street car fares have gone 
into effect on the Union company’s 
line, of Saginaw, Mich. According 
to the recent order of Judge Snow, 
seven regular tickets will be sold for 
twenty-five cents. Nine labor tickets 
may be bought for the same price 
and a similar number of school 
tickets. The labor tickets will be 
good from 5.30 to 8 A. M., and the 
school tickets from 7.30 A. M. to 4.30 
Pp. M. These concessions were de- 
manded of the receivers by the city 
as one of the conditions upon which 
the latter would recognize the bond- 
holders’ rights to the franchise. 

a 


A Trolley Ride 124 [liles Long. 


A local paper, in an article on the 
electrical street car systems of eastern 
Massachusetts, gives a description of 
what is alleged to’ be the longest 
trolley trip in the world, it being from 
Providence, RK. I,, to Nashua, N. H., 
through Boston. The start, accord- 
ing to the author’s route, is from 
Market square, Providence, thence 
through Pawtucket and North Attle- 
boro to Plainville, the only break 
being between Plainville and Nor- 
wood, which is at least 14 miles in 
length. An extension of the Norfolk 
Central Line from Norwood to Wal- 
pole will be in operation within a 
very short time, but even then it will 
only reduce the break abont three and 
one-half miles. The Norfolk Southern 
Street Railway has been granted loca- 
tions through the towns of Norwood, 
Foxboro and Mansfield, but it is hard 
to say when this line will be built. 
When it is in operation there would 
still be a distance of three and one- 
half miles between Foxboro and Plain- 
ville which would have to be covered 
by carriage. 

But, even if this line was really in 
operation covering a distance of 110 
miles, it would not be the longest 
trolley ride in the world, as it is pos- 
sible to make a trip of 124 miles over 
lines in actual operation; viz., from 
the residence of Henry H. Rogers, vice- 
president of the Standard Oi] Com- 
pany, at Fort Phoenix, in Fairhaven, 
to Nashua, N. H., the route being 
through New Bedford, Fall River, 
Taunton, Bridgewater, Brockton, 
Braintree, Quincy to Boston, and 
then through Malden, Melrose, Wake- 
field, Reading, Wilmington, Billerica, 
Lowell, Dracut to Nashua. 





Farmington, Ct., Plant To Be Re- 
built. 


The plant of the Farmington River 
Power Company at Poquonock, Ct., 
recently destroyed by fire, will be re- 
built. Plans are under way for re- 
building a substantial fireproof struc- 
ture, 70 by 40 feet, of brick and iron. 
The total loss by the fire will aggre- 
gate about $35,000, $14,000 for the 
electric light company and $21,000 
for the power company. This loss is 
practically covered by insurance. The 
Farmington River Power Company 
has a capital of $110,000 and bonds 
of $70,000. It has been a profitable 
concern from the start, and has regu- 
larly paid two per cent quarterly 
dividends, besides laying up some- 
thing as a surplus. 


-— 
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A New Transformer. 


The new oil type of transformer 
recently placed on the market by the 
Kuhlman Electric Company, of Elk- 
hart, Ind., is claimed to possess fea- 
tures of merit not found in other 
makes. Owing to its ingenious con- 
struction practically two turns of 
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wire are obtained as against one turn 
in other styles. The magnetic joints 
are also reduced one-half by a novel 
core construction, and by loosening a 
few bolts the coils can readily be 
slipped off the core for purposes of 
repairs or exchange. The company 
now has ready acomplete line of sizes 
and voltages, and is shipping them 
out in large quantities. 
socionhglacternanen 
Evening Dress in a Street Car. 
[From the Cincinnati Enquirer.]} 

He swung aboard a Walnut Hills 
night car at Fifth street and was 
evidently angry at having had a long 
wait, for he complained in audible 
tones about tired men having to 
stand on street corners. When he 
stepped inside and saw every seat 
taken, a disappointed look came over 
his face, and he grabbed for a strap 
with adeep growl. Luck was coming 
his way, however, for at Eighth 
street a man near the door got out, 
and the tired man sank into his place 
with a sigh of relief. The car then 
proceeded to the opposite side of the 
street and stopped to take on a man 
andawoman. The passengers looked 
up curiously at seeing a couple in full 
dress climb aboard. A pale blue silk 
dress, low cut, and with short sleeves, 
adorned the woman, and her escort 
was got up in immaculate dress togs. 
The man was very gallant, and looked 
about for a seat fur the woman, even 
trying to get some ladies to sit closer 
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and make room. When this failed, 
he approached the tired man who had 
got on at Fifth street and asked him 
if he would have any objections to 
giving up hisseat. The other looked 
up in amazement, and said in a de- 
cided way that he did object. The 
man then said : 

‘TI think it is very mean in you to 
allow a lady to stand in a car.” 

Quick as a flash the tired man burst 
out: 

‘*T think it’s damn mean in you to 
make her ride in a street car in that 
dress.” 

Roars of laughter from the passen- 
gers followed. The couple alighted 
at the next street, and the tired man 
once more sank into repose. 
Telephone Progress in Maryland. 

The Chesapeake & Potomac Tele- 
phone Company will introduce the 
metallic circuit into their Hagers- 
town system. The Maryland Tele- 
phone Company will build their sys- 
tem with the metallic circuit. The 
Chesapeake & Potomac Company 
have received 60 new instruments. 
By them a call to the exchange is 
made by simply taking down the 
receiver. The Chesapeake & Poto- 
mac rates are the same—$36 a year 
for business houses; $30 a year for 
dwellings, where only one telephone is 
on a line; $24 for business houses ; 
$18 for dwellings, where more than 
one telephone is on a line. Mary- 
land company’s rates are $24 and $18 
straight. 


Fisciaaltiiiiatatieail 
LITERARY. 

The question ‘‘ Are College Pro- 
fessors Contented ?” will be discussed 
by Prof. Bliss Perry, in the October 
Scribner’s. 

McClure’s Magazine for October 
will contain a description of what 
must be one of the most curious and 
thrilling spectacles in all the world— 
an elephant round-up in Siam. The 
paper will be illustrated from a series 
of photographs showing the various 
steps in the dangerous proceeding of 
driving 200 wild elephants into a 
corral and choosing out such as are 
desired for the royal elephant stables 
and brivg them into subjection. 


“‘Theory of Electricity and Mag- 
netism,” by Charles Emerson Curry, 
Ph. D., with a preface by Ludwig 
Boltzman, Ph. D., cloth, 442 pages, 
35 illustrations, price $2.50, sent 
postage free on receipt of price by the 
Electrical Review Publishing Com- 
pany, Times Building, New York. 

A man once said that whenever he 
sat down to read an article by Henry 
James he always provided himself 
with a nut cracker. The electrician 
who tackles this book will need at 
least a pair of nut crackers. The 
author endeavors to present in this 
work a system of philosophy of elec- 
tricity and magnetism, which to the 
average reader is so complex as to be 
entirely without interest. There are, 
no doubt, an extremely small number 
of electrical men who would be inter- 
ested in this work. The volume also 
includes two long chapters on Von 
Helmholtz’s theory of electricity and 
magnetism, 
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ELECTRIC LIGHT FLASHES. 
The Common Council of *Rens- 
selaer, Ind., has purchased the elec- 
tric light plant for $7,500. 


Judge C. G. Hanford of the Federal 
Court, at Seattle, Wash., has been 
asked to appoint a receiver for the 
Tacoma Gas and Electric Company, 
of Tacoma. 

The University of Georgia, at 
Athens, Ga., will put in a new plant, 
consisting of three or four dynamos 
and several motors, for the benefit of 
the electrical students. 

Last week a contract for furnishing 
electricity to operate a motor on the 
new Jackson street bridge, at Newark, 
N. J., was awarded to the People’s 
Light and Power Company. 

The electric light plant owned by 
Byer Brothers & Company, of Mor- 
ton, Ill., valued at $14,000, has been 
completely demolished by the burst- 
ing of the boiler from some unknown 
cause. 

The Palmyra, N. Y., Electric 
Light and Power Company contem- 
plate increasing their equipment, 
and in order to secure sufficient 
money have issued $15,000 worth of 
preferred stock. 

The Portland, Me., Electric Light 
Company are to make an important 
increase in the capacity of the plant 
on Plum street, where an immense 
chimney stack is being built as a pre- 
liminary to enlarged equipment. 


The Hamilton, Ohio, electric light 
plant will shortly increase its capacity. 
The business has grown rapidly, ne- 
cessitating the enlargement of its 
wiring capacity. The plant at present 
is operating 3,200 incandescent 
lamps. 


At the annual meeting of the Rock- 
ville, Ot., Gas and Electric Company, 
held recently, the following officers 
were chosen: President, A. M. Young; 
vice-president, Geo. E. Terry; treas- 
urer, F. W. Marsh; secretary and gen- 
eral manager, D. F. Burritt. 

The August statement of the Edi- 
son Electric Illuminating Company 
of Brooklyn, N. Y., makes the follow- 
ing showing: 


1897. 1896, Increase. 
Gross.......... $65, $60,653 $4,441 
Neb. .ccccccccses 22,7 19,059 8,717 
Gross, eight 
months...... 561,721 523,083 38,638 
| Sea 226,519 196,831 80,188 


The August statement of the Edi- 
son Electric Illuminating Company 
o? New York, including the high- 
tension systems, is as follows: 


1897. 1896. Increase. 

Gross...... $ 170347 66 $ 155,016 91 $ 15,830 75 

iD cxemane 66,222 59 54,879 31 11,848 28 
Gross eigh 

months.. 1,561,567 45 1,417,812 87 148,754 58 
Net, eight 

months.. 696 971 61 596,182 86 100,788 75 


The Freeland, Pa., Electric Illu- 
minating Company on October 1 will 
reduce the price of commercial arc 
lights from $6 to $5 per month. The 
lights usually burned until 12 o’clock, 
but on and after October 1 they will 
be extinguished at 11 o’clock, which 
will make the reduction of price 
necessary. 

The electrical and steam-heat plant 
built in the county court-house of 
Bexar County, Tex., at a cost of 
$2,400, is now in-operation. It will 
furnish light and water to the court- 
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house and court-house elevators. 
The county will save nearly $3,000 
annually by this plant, which is the 
only county electric plant in Texas, 


At a recent meeting of the City 
Council of Emporia, Kas., a propo- 
sition was received from the Emporia 
Gas and Electric Light Company to 
sell the electric light plant to the 
city for $17,000. The city accepted 
the proposition. The officers of the 
gas company claim the plant cost 
them about $35,000. They were, 
however, glad to dispose of it at a 
loss, as they were unable to make a 
contract with the Council to light 
the city. 

The Sebago Power Company,of Gor- 
ham, Me., recently organized for the 
purpose of supplying electric power 
to the cities of Portland, Deering 
and Westbrook, has secured an option 
on the entire Plummer & Goff prop- 
erty at Gorham, which includes a 





High-Potential Testing Trans- 
former. 


It isa well known fact that elec- 
trical apparatus may show high-insu- 
lation resistance when tested in the 
usual manner at low voltages and 
yet may be easily damaged by the 
application of a few thousand volts 
potential. A thin film of air will 
show almost infinite resistance when 
measured with a galvanometer, but it 
offers practically no resistance to the 
path of a high-tension current. For 
this reason, when determining the 
security of apparatus, such as the 
secondary of a lighting transformer 
against high-potential charges from 
the primary circuit, it becomes nec- 
essary to test by the direct applica- 
tion of high potential across the in- 
sulations to be measured. For this 
purpose the General Electric Com- 
pany has developed the 10,000-volt 
high-potential testing transformer, 


A 10,000-VoLt Trestinc TRANSFORMER. 


large amount of land, several build- 
ings and a valuable water privilege. 
The company’s ‘plan is to unite this 
water-power by means of a canal with 
that previously acquired, the com- 
bined power being considered suffi- 
cient to enable the company to deliver 
5,000 horse-power in Portland. Work 
on the power station will be begun 
immediately. A new dam will be 
built near the plant of the Indurated 
Fiber Company. 
ehdaitinititi andthe 
The Street Railway Magnate, the 
Alderman and the Robbers. 
[From the Chicago Times-Herald.} 

The two highwaymen had followed 
a street railway magnate several 
blocks, waiting for a favorable chance 
to rob him. Suddenly he stopped 
before the residence of an alderman, 
ran lightly up the steps, rang the bell 
and was admitted. 

The footpads looked at each other. 
‘« Well,” said one, ‘‘ what’s to be done 
now? Shall we wait for him to come 
out ?” 

‘*Naw!” exclaimed the other in 
disgust. ‘‘ We'll hev to wait fer de 
alderman now.” 


which consists of a small transformer 
wound on a rectangular core similar 
in construction to that of the ‘“‘ Type 
H.” The low-tension circuit is wound 
on one branch of the core, and on the 
other branch the primary coils are 
placed. There are four primary coils, 
each wound and insulated independ- 
ently, the four coils being assembled 
on a sleeve of heavy insulating mate- 
rial. After assembling, each trans- 
former is tested to a maximum strain 
of 35,000 volts between the high and 
low-potential windings, thus insuring 
safety from accident. By means of a 
porcelain series multiple connection 
board, the apparatus can be used on 
either 52 or 104-volt circuits. The 
transformer itself is immersed in oil. 

On the top of the apparatus is a 
box with a glass window, inclosing a 
micrometer spark gap arranged asa 
shunt across the high-potential 
terminals. This box or cover carries 
four long contact studs fitting into 
sockets in the transformer box. The 
lifting of this cover for the purpose of 
adjusting the spark gap entirely dis- 
connects the spark gap from the high- 
potential circuit. On one side of the 
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transformer case are six terminals, 
two for the main circuit, two for the 
adjusting rheostat, in series with the 
low-potential circuit, the two small 
terminals providing connections fora 
voltmeter permanently across the low- 
potential circuit of the transformer. 
The transformer case is mahogany; 
the trimmings of nickled brass and 
polished hard rubber. The case is 
provided with two handles for trans- 
portation, also with a stop-cock for 
drawing off the oil when necessary. 
Provision is made for readily polish- 
ing and re-adjusting the points of the 
spark gap. 

When using the apparatus the 
spark gap is first set to discharge at 
the limit of voltage desired, readily 
done either by the use of a calibration 
curve or by a voltmeter on the low- 
potential circuit, the ratio of trans- 
formation being known. Having ad- 
justed the spark gap, the apparatus 
under test is connected to the high- 
potential terminals on the spark gap 
base and the potential again brought 
up to the amount desired and held as 
long as necessary. The apparatus 
under test is thus connected in multi- 
ple with the spark gap, and the acci- 
dental application of higher voltage 
than was intended will merely result 
in the formation of an arc across the 
spark gap, short-circuiting the appa- 
ratus under test and protecting it 
from damage. The transformer is 
designed to run on either 60 or 125- 
cycle circuits and to deliver up to 
10,000 volts at a normal current of 
.05 ampere in the high-potential cir- 
cuit. Thiscan, however, be exceeded 
for shorter periods. 

The rheostat used to control the 
voltage on the low-potential side may 
be of any convenient type. A small 
rheostat of portable form for this 
purpose has also been developed by 
the General Electric Company. This 
consists of a vertical tube and stand 
with a fixed contact plate at the bot- 


tom and auother plate attached toa 
sliding rod, the rheostat being filled 
with water, to which a small quantity 
of salt or soda has been added. 

In the opinion of the engineer of 
one of the most important electric 
companies in New York State, “ the 
testing transformer has  ulready 
proved of great value in testing 
samples of cable and in testing arc 
switches for use on our new iron 
poles. There are so many practical 
tests in which it can be used that it 
is difficult to say in which direction 
it is most useful, as with a sufficiently 
sensitive ammeter it could be used to 
determine the static capacity of a 
short length of cable at the exact 
periodicity used in practice. But 
the breakdown tests of insulation in 
all kinds of apparatus are evidently 
the most common problems to be 
met in practical work, and for that 
alone it is most valuable.” 
sli desttasnnian 


Water-Power in London. 
[From the London Electrical Engineer.) 
There have been many attempts 
made to use the power of the sea for 
generating electricity, but Londoners 
would be thankful if a designing 
genius would turn his gaze upwards 
and see if he could not collect and 
store the water that has fallen from 
the clouds on to the London streets 
recently. 
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A physician in Havana, Cuba, 
claims to have cured a man of blind- 
ness by means of the X rays. It is 
said that the man can now see, and 
the question at once arises: Was he 
ever really blind ? 





Mr. George Gould returned to New 
York city last week from a three 
months’ trip to Europe. He at once 
informed the reporters that he and 
Mr. Russell Sage had no idea of sell- 
ing their holdings of Manhattan Ele- 
vated Railway stock. He also stated 
that the directors of the road had no 
idea of changing the motive power. 
What a game of see-saw it is! 


TWENTY-FIVE DOLLARS FOR 
ADVICE. 


The Etectrricat ReEviEw fre- 
quently receives requests from the 
parents of young men, as well as from 
young men themeelves, for informa- 
tion as to how best to acquire the 
training necessary for an electrical 
engineer. In the past we have been 
in the habit of answering these in- 
quiries by mail, according to the cir- 
cumstances of each individual case as 
we judged them. 

We have now decided to offer the 
following prizes for the best letters of 
advice as to the proper training 
required for a young man to become 
an American electrical engineer. It 
may be assumed at the start that the 
young man is not under 18 years old, 
and has at least a common school 
education. 

For the best letter on this subject 
we will give a prize of $15 in cash; 
for the second in merit we will award 
a prize of $10 in cash, and for the 
third prize we will give electrical or 
scientific books to the value of $5, to 
be selected from the ELECTRICAL RE- 
VIEW book catalogue. All contribu- 
tions seeking the above prizes must 
be in our hands not later than Octo- 
ber 15, 1897. 

We place no restrictions on the 
form of the communications, but sug- 
gest that, where possible, the advice 
be drawn from practical experience. 








ELECTRICITY IN THE NAVY. 

‘The comparative merits of steam, 
electric, hydraulic and pneumatic 
turret-turning gear on battleships 
and armored cruisers are being con- 
sidered by Assistant Secretary Roose- 
velt, of the Navy Department, with a 
view to determining which system has 
the most points of merit. Mr. Roose- 
velt will save time by eliminating the 
steam and hydraulic methods. One 
of the turrets on the ‘‘ Brooklyn” 
operated with perfect success by 
electricity. Both 
“Texas” are worked successfully by 
compressed air. We venture the 
opinion that when the cost of installa- 


turrets on the 


tion and maintenance is considered, 
as it must be, the electrical method 
will be found to be the most practical 
and successful in the majority of 
cases. There are instances, however, 
where compressed air is the most 
available, all circumstances considered. 
In either case, the installations must 
be made by men of brains and profes- 
sional skill. This has not always 
been the case in the past, as the repair 
and reconstruction account will show. 
The navy comprises in its personnel 
many electrical engineers of unusual 
talent, which should be recognized in 
this important matter of turning 
turrets. 
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THE NIAGARA FALLS CON- 
° VENTIONS. 


Two important conventions of par- 
ticular interest to the lighting and 
power fields were held in Niagara 
Falls last week. The Association of 
Edison Illuminating Companies met 
in annual discussion and numer- 
ous vital and important subjects were 
treated at length in expert papers and 
thoroughly commented upon by the 
many practical and able minds repre- 
senting the membership of this asso- 
ciation. The interesting address of 
President Insull was impressively de- 
livered and closely followed, and while 
the entire subsequent programme 
was a particu'arly valuable one, the 
paper on ‘‘ Methods of Charging for 
Current” by that pastmaster in sta- 
tion work, Mr. J. W. Lieb, of New 
York, probably received the most at- 
tention and undoubtedly will be of 
great value to all the members of this 
association. 

Somewhat of a departure was made 
in the reports given out to the press 
by the Edison Association. Hereto- 
fore their proceedings have been with 
closed doors and no report of the dis- 
This time 
a summary of the papers and the dis- 


cussion given to the press. 


cussions was secured by the technical 
papers. The meeting was very largely 
attended, and all in all was considered 
one of the most important ever held. 

The N. Y. State Street Railway As- 
sociation assembled in annual meeting 
the same week at Niagara Falls and 
presented a programme of papers of 
high grade and great practical impor- 
tance. The list as published in the 
ELECTRICAL REVIEW last week was fol- 
lowed and all these will be presented 
in whole or in abstract in early issues 
of this journal. The papers by Mr. 
W. J. Clark on ‘‘A Decade of Elec- 
tric Railway Development” and by 
Mr. H. H. Vreeland on ‘‘ Municipal 
Ownership,” deservedly received 
marked attention. We present Mr. 
Clark’s paper in entirety, and every 
street railway man in the United 
States will find it full of interesting 
historical data, valuable as a work of 
reference and as a guide for the 
future. 

The ELEcTRICAL REVIEW believes 
that the delegates to the Edison and 
Street Railway Conventions are to be 
congratulated over their very success- 
ful annual meetings of 1897, and we 
trust that their gatherings in the 
future may be as interesting and 
valuable. It is but proper to men- 
tion that the electrical interests of 
Niagara Falls extended every court- 
esy to the visitors. 





These crisp and cheery autumn days 
form a fit and pleasing setting to re- 
turning prosperity. 























SUPPLEMENT TO 


Electrical Review. 








NEW YORK, WEDNESDAY, SEPTEMBER 22, 1897. 








A DECADE OF ELECTRIC RAILWAY 
DEVELOPTIENT. 


REAP BEFORE THE STREET RAILWAY ASSO- 


@IATION OF THE STATE OF NEW YORK, 


NIAGARA FALLS, SEPTEMBER 14, 1897, 


BY WILLIAM J. CLARK. 


Mr. PRESIDENT AND MEMBERS, NEW 
York STaTeE STREET RatLway Associa- 
TION : An eminent writer on railway sub- 
jects has substantially said that a railway is 
a ‘‘machine for the manufacture of trans- 
portation.” 

Were we asked, in a single instance, to 
cover the full meaning of this paper’s title, 
we might respond with such a quotation, 
for, most certainly, viewing the true objects 
of a transportation company in the broadest 
manner possible, it is to exemplify this 
theory, and probably in the whole history 
of transportation no class of managers has 
done so much to create travel rather than 
to merely take care of what may seem to be 
the existing demand, as have those of 


lines which were contemplated at the same 
period in New York State were of similar 
experimental character, so that, commer- 
cially, electric traction could not be said to 
have existed in the Empire State 10 years 
ago ; yet, at the present moment there are 
slightly over 6,000 motor cars in daily use 
within the territory covered by your asso- 
ciation. But to grasp the extent and 
rapidity of electric railway development 
the following comparative statement, cover- 
ing all the street railways in the United 
States (and never, I believe, given in this 
form to the public), will best serve as an 
illustration. 

(Mr. Clark, speaking: And, Mr. President, 
noticing that the Board of Railroad Com- 
missioners is represented.at this meeting, I 
trust that I may be pardoned for interject- 
ing a few remarks concerning them person- 
ally. During many years of experience with 
railway statistics, covering both the United 
States and foreign countries, I have never 
seen figures which meant so much as those 
which are published by the railroad com- 
missioners of this State. Neither have I, in 
my experience, met public officials who 
were so willing to furnish information to 





Surrace Steam Roaps. 


lt may be said that all of the wonderful 
progress above shown by the street railway 
interests can not be directly attributable to 
electricity, as an introduction of cable in 
New York city is, toa certain extent, re- 
sponsible for such progress, yet as the 
effect of the cable traction on our general 
proposition is so similar to that of electricity, 
and as New York is so fast becoming an 
electric traction city, it is considered uonec- 
essary to go into the refinement of sub- 
division of mechanical traction methods in 
their effect, for both tend to demonstrate 
the theory which we have advanced, and 
show that as great benefits have been con- 
ferred upon the community served as can 
be done consistently with the financial in- 
vestments, in the corporations, and, unques- 
tionably, to a certain extent, show also that 
in development which discounts the 
future, resulting in the public _ benefit 
referred to, the interest of stockholders may 
not have been as thoroughly promoted as if 
a less liberal policy had been pursued, 
Yet some of the figures, unless further ex 
plained, might be grasped by those who 
advocate municipal ownership. reduced 
rates of fare and additional burdens upon 


* 





COMPARATIVE GENERAL STATISTICS ON ALL OPERATING 


RAILWAY COMPANIES, NEW YORK STATE, 1587-1896. 


E.LgevaTep Steam Roaps. 











certain additional amounts paid by ‘the 
holders of securities of lesser and other 
companies, or certain percentage contribu- 
tions which, if calculated together, would 
compare favorably in amount with the de 
mands for percentage payments made by 
some of the loudest advocates of such 
theories. A little calculation will also show 
that the street railway companies maintain 
about 9,000,000 square yards of street sur- 
face, or paving, the practical equivalent of 
maintaining a street 250 miles long ; yet, as 
is well known, with the now rare exception 
of horse railways, the street railways of 
New York Mate do not wear the surface of 
the street at all, but their tracks unques- 
tionably save much wear from vebicle 
travel, as compared to the ordinary road- 
way, which must be maintained by the 
municipality. Remember, these burdens 
are imposed for the privilege of running the 
‘** poor man’s carriage. ” 

From a calculation based upon the census 
returns of 1890, the average tax rates of the 
various cities in New York State, the owner 
of an ordinary carriage or vehicle pays, 
proportionally, only about one-sixth as 
much for his privilege of going where he 


Street Raitways. 


~ . . Per Cent - . Per Cent ™ cee : ; Per Cent 
1887. 1896. Inc. or Dec. Inc. or Dec 1887. 186, Ine. or Dec. Inc. or Dec. 188; 1596. Inc. or Dec. lInc. or Dec. 
Gross earnings, freight and pas-' \ ' 
senger traffic.........-...sssees | $143,724,490 62 | $210,089,592 75 | $66,365,102 138 46.09 $8,691,439 49 $11,896,461 45 $3,205,021 96 36.87 |) $17,966,518 31 $28,808,808 84 $10,842,380 83 60.38 
Ov erating expense, freight and | 
passenger traffic. ............. 92,439,974 60 146,063,417 17 53,523,442 57 57.98 4,962,148 96 7,154,581 22 2,192,382 26 44.20 | 13,291,855 32 17,848,759 27 4,556,908 % | 34.31 
Net earnings from operation. | 1,284,516 02 64,026,174 98 } 12,741.653 96 24.87 3,729,290 53 4,741,880 1,012,589 70 27.18 | 4,674,662 99 10,960 139 57 6,28" 46 58 | 184.6 
Ineome from other sources......| 5,458,671 31 7,132,210 88 | 1,673,539 57 = 30.80 87,659 06 247,119 87 59,460 81 182.00 } 320 9383 8 1,428,192 86 1,108,259 48 | 346.4 
Gross income from all sources...| 56,738,187 33 71,158,385 86 14,420,198 53 | 25.90 3,816,919 59 4,989,000 10 1,172,050 51 30.72 4,996,596 37 12,388,332 43 7,391,736 06 | 148.1 
Interest ...... st eeeeeecees | 17,469,522 2t 23,052,019 30 | 5,582,497 09 = 32.00 1,781,442 29 3,104,125 36 1,322,683 OF 74.24 1,565,711 62 3 351,770 31 1,786.058 69 | 114.15 
Rentals of leased lises........... | 14,702,117 28 20,710,892 89 | 6,008,775 61 40.80 20,000 00 68,225 00 48,225 00 241.1 i 342,318 00 3,833,211 91 3,490 893 91 | 102.0 
IR can sivas dpgcnhesvesdtnveed | 5,018,907 21 7,781,389 32 | 2,762,482 11 55.01 478,294 83 895,830 31 417,585 48 87.40 829,192 49 1,164,820 40 335,627 91 | 40.4 
Miscellaneous deductions from | 
gross income....... ia kann 1,039,697 49 1,390,260 29 Tes: (Ss Jaa od aoe weeteaenn apebdesonsaeueee eaanwaesenee | 54,747 97 170,998 42 116,245 45 | 212.6 
Total deductions from gross io- 
Ga. vie sitcctsrvensectapesen 38,230,244 19 52,934,561 80 14,704,317 61 52.20 2,279.737 12 4,068.120 67 1,788,443 55 9-78.53 2,791 970 08 8,520,796 04 5,728 825 96 | 205 3 
Net income from all sources. 18,507,943 14 18,223,824 06 284,119 08 1.58 dec. | 1,537,212 47 920,819 43 616 393 04 «640.1 dec.) 2,203.626 29 3,867.536 39 1,663,910 10 | 75.65 
LS Sr ere er 10,207,885 50 14,557,454 4,849,568 50 42.12 1,560,000 00 1,800,000 00 240,000 00 .38 1,415,397 50 3,379,953 95 1,964,556 45 | 118 95 
Miscellaneous payu.ents from 
net income.... vee ‘ 15,634 04 102,554 13 86,900 00 | 555.10 steer eeees|cecevenseneceees coccccceeeeeeess|. sp sveccess 36.128 76 8,508 73 27,625 03 | 96.7 dec. 
Surplus. . iddnecegecessaens 8.281,403 60 3,563,815 93 4,720,587 67 | 87.00 dec 22,787 53 879,180 57 856,393 04 376.5 dec.| 725,100 03 479,078 71 273,021 32 | 36.23 dee 
Percentage operating expenses > ! 
to gross receipts....... coset 64.42 69.52 5.1 7.92 57.08 60.14 3.06 5.36 73.98 61.96 12.02 | 16.26 dec. 
Percentage net income to capital) 
CS PE See . 8.5 2.43 1.07 30.6 dec. 4.79 1.91 2.88 60.18 dec 6.89 3.61 3.28 47.65 dec. 
Percentage dividends to capital| | 
QUOT ccvcntveses: cvccesecsnses 2.19 2.49 3 18.7 | 4.9 3.73 1.17 23.90 dec. |! 4.5 5.08 58 12.89 
Percentage gross income to cos! | 5.39 | 
road and equipment........ : 4.81 5.8 12.07 | 7.96 5.02 2.94 36.93 dec. 8.58 48 3.78 44.05 dec 
Total passengers carried......... 94,272 116 179,315,449 83,043,333 90.25 || 172,858,082 235,330,148 62,972,066 36.53 361,548,920 672,498,760 310,954 830 86.1 
Passenger earnings per mile} | 
WBPOIOEN* ... sc cccccess: ...cecees $2 36 $2 22 $0 14 5.94 dec. |, $5 04 $4 05 $0 01 2 $4 97 $4.28 $0 69 | .13 90 dec 
Passenger expense per mile | | 
SB VENRE ©. ..0.000000000000-- 0008 | 1 51 1 64 0 18 8.61 | 2 88 3 04 0 16 5.56 3 68 2.65 1 03 | 28.00 dec 
Passenger profits per mile trav- | 
_aeesprcatt a cect 0 8% 0 58 027 | 31.78 dec.| 2 2 01 015 6.94 dee. || 120 1.68 0 34 | 26.35 
Miles of track in New York Stste../ 12,248.44 14,401.25 2,152.81 17.57 | 109.81 167,748 57,938 58.75 908.91 1,736.99 828.08 91.15 
Gross earnings from operation! | . 
* per mile of road operated...... $12,090 08 $13,787 21 $1,697 18 14.04 $79,140 69 $70,921 73 $8,218 96 10.88 dec. $19,765 12 $16,591 25 $3,173 87 | 18.07 dec 
Operating expense per mile of} 
road operated ............++++. | 7,776 00 9,585 47 1,809 47 23.32 45,103 60 42,652 00 2,450 80 5.45 dec. 14,622 49 10,275 60 4,346 80 | 29.68 dec. 
Net earnings from operation per; | | 
mile of road operated..........| 4.314 08 4,201 74 112.29 | 2.61 dec.| 34,037 09 28,268 98 5,768 16 16.94 dec.) 5,142 63 6,325 85 1,188 02 | 28.05 
Average number of employes for} , | | } 
ere. evel 102,634 146,987 44,353 | 48.22 | 5,136 7,120 1,984 38.66 13,873 23,952 10,079 | 72.70 
Combined net income of operat-; | | | 
ing companies and dividends of | | 
leased companies, constituting | 
- entire net income of all roads. ‘| $22,122,931 74 $22,337,604 59 $214,662 85 7 i $1,537,212 47 $920,819 43 $616,398 04 40.1 dec. $2,226,974 29 $5,774,229 72 $3,547,255 43 | 159 3 








American street railways since they have 
had at their command that most flexible of 
transportation agents—electricity. In carry- 
ing out this broad-gauged policy, they have 
benefited communities and the general 
public to an extent that is beyond any esti- 
‘mate that can be placed upon the same, and 
while it is true certain benefits have accrued 
to their stockholders, these do not begin 
to aggregate the blessings that electric trac- 
tion has conferred upon those who are 
frequently the most anxious to condemn it 
asa motive power. It is with this phase of 
the situation that this paper will deal, rather 
than elaborating upon the conquests that 
have been achieved in the technical and 
engineering branch. 

Going back to the commencement of the 
present decade, there was in your State 
but one electric line, and that at Bing- 
liamton, some three miles in length, and 
this particular road, although it enjoys 
the distinction, Mr. President, of being the 
nucleus around which you have built an 

extensive and model electric railway sys- 
tem, you will concede was experimental in 
_its character, and that. those other small 


* On Screet and Elevated Railways these figures are given ‘‘ per passenger.” 


those who desired it for a legitimate pur- 
pose as these gentlemen. Applause.) 

From such statement it should be noted, 
not only the tremendous increase in per- 
centage of electric traction to the total, 
approximately 15,000 per cent, but also the 
fact that the street railway mileage of the 
United States bas increased over 156 per 
cent during the period given. During the 
same interval, the mileage of American 
steam railways has increased but 81 per 
cent. This fact in itself would seem to 
demonstrate that the American street rail- 
way men have grasped the possibilities of 
building up transportation in a more thor- 
ough manner than have their brethren of 
the steam railway fraternity, as well as 
demonstrating the theory which we have 
advanced. But for a more immediate illus- 
tration of the comparative growth, as well 
as some other startling facts, let us come 
nearer home and introduce a comparative 
statement compiled from the reports of the 
railroad comaniealoners of the State of New 
York for the years 1887 and 1896, covering 
street railways, surface steam railways a 
steam elevated systems. 


street railway corporations,as -lemoustrating 
the theories of increased earnings, reduced 
operating expenses and other things which 
they consider sufficient reasons for advocat- 
ing the practical confiscation of vested 
rights of the greatest benefactors, in a cor- 
porate way, communities have ever had. 
True, street railway earnings have iocreased 
and operating expenses have decreased, 
and many other advantages have come to 
the street railway companies through the 
introduction of electricity, but for every 
dollar of actual net return which the in 
vestor in street railway securities has re- 
ceived in the Empire State, we do not 
hesitate to say that the municipalities and 
the general public have received at least $10 
direct benefit, and that the general public 
has thus profited far more greatly from the 
advantages of rapid transit than have the 
investors who produced it. 

Let us consider some of the figures 
quoted. In 1896 the operating street rail- 
ways of New York State paid $1,164,820.40 
in direct taxes—a good sized percentage in 
itself on gross receipts, as will be noted. 
This, let it be remembered, does not include 





will with the same and wearing out the 
pavements at pleasure. 

One of the results for which, I presume, 
electricity must be to a certain extent held 
responsible, owing to the expectation of 
greater returns and other excuses made by 
municipal officials for unreasonable assess 
ment, is inequality of taxation. To illus 
trate this point we interject here a somewhat 
surprising calculation, compiled from the 
railroad commissioners’ report for 1896, 
which would seem to demonstrate that 
valuation of property, earnings, passengers 
carried, car miles run, or no other intelli- 
gent basis of assessment of taxation op 
street railways in this State has been fol- 
lowed, and that certain hardships have re- 
sulted, is, we think, clearly apparent. 

But to return to our analysis of the gen- 
eral statistics given, it is to be regretted 
that the data are not attainable which would 
show the exact increases in valuations of 
real estate, caused directly by the exten- 
sions of street railway lines during the past 
10 years. We believe. however, that such 
increases in New York State amount to 
$300,000,000, a direct gain to the holders of 
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abutting and adjacent property and a direct 
benefit to the State and municipalities by 
increasing the amount of taxable property. 
This, it will be noted, is more than the en- 
tire investment in street railway properties. 

Let us make another calculation. It is 
vertainly reasonable to suppose that the 
extensions of street ae | lines, and faster 
service obtained, during the past 10 years, 
saves to each passenger at least 10 minutes of 
time. This means annually to the citizens 
of New York State a saving of 112,083,127 
hours. Consider such time to be worth 
only an average of as low as 10 cents per 
hour, and we have a saving of $11,208,312, 
or nearly double the net earnings from the 
operation on all the street railways of the 
State. 

Looking over our figures, we might be 
met with that oft repeated statement that 
street railways have been over capitalized 
To this charge we can not but reply that 
the promoters of some of the street railways 
have not been entirely guiltless of the sin 
of Over-capitalization to a certain extent, 
yet far less than is ordinarily supposed. We 
believe, however, that the aggregate 
amount of allsuch illegitimate tinanciering 
in connection with the street railways of 
New York State, since the advent of me- 
chanical traction, is not so great as the unin- 
telligent and wasteful expenditure of public 
funds in one or two large cities of the 
United States, for a fraction of this period, 
and we cheerfully invite the advocates of 
municipal ownership to devote some study 
to this feature. Where the money repre- 
sented by the present investments has gone 
is in the legitimate purchase of underlying 
companies or companies ante-dating me- 
chanical tractioa and inexpensive coustruc- 
tion and equipment, which could be dupli 
cated to-day at «a much smaller figure. 
Some illustrations of this feature. Ip the 
early days of electric traction, when most 
of the construction and equipment was 
done iv this State, girder rails cost more 
than double their present tigure; electric car 
equipments from 250 to 460 per cent more; 
car bodies from 25 to 35 per cent more; 
power station equipment from 100 to 800 
per cent more. That prices have depreciated 
is not the fault of th» railway investors and 
managers, and surely does not affect the 
legitimacy of theirinvestments The public 
should feel grateful for the additional 
incentive which the present low prices now 
vive the railway corporations for offering 
them still better transportation facilities. 
Somewhat on the same lines, we should 
refer to the mistaken impression generally 
prevailing, even among those who are sup- 
posed to bave some knowledge of the sub- 
ject, as regards the entire cost of thorough 
electric railway construction and equipment. 
As illustrating this, a few months since I 
was called upon to prepare a careful esti- 
mate on the cost of duplicating an extensive 
street railway system in the West, where 
the city engineer had stated that, approxi- 
mately, $3,500,000 would rebuild the system 
in accordance with the most approved ideas. 
The engineer referred to was requested to 
unswer a long list of questions, which practi- 
cally constituted specifications, asto his ideas 
on construction and equipment, and a most 
careful calculation was made by myself aud 
others in accordance with his ideas, the 
result, being that at least $7,500,000 was 
found to be necessary to duplicate such a 
system in accordance with the specifications 
of such engineer. The opponents of the 
present methods of street railway ownership 
and operation would probably state that the 
rapid extension of street railway lines would 
not have been made had not additional re- 
turns been expected by the investors, and 
that, to a certain extent at least, the results 
which we have quoted would verify this 
statement. Yet, far more apparent than 
this is the fact that with the extensions of 
lines have come the transfer system and 
lengthened routes, so that the average nickel 
will now carry a passenger three times as 
far on the street railways of New York than 
it would have done ten years ago; another 
illustration of the benefits which the public 
has derived, and it is safe to say we would 
hear no comments on the fact that the 
rates per passenger had been reduced during 
the past ten years. Let us now fora moment 
consider what might have been the result 
had the street ra.lway management of New 
York State, as a whole, been less progressive 
than it has All of the large systems are 
practically the outgrowths of old horse- 
car companies, which were generally 
laid out on the principal thoroughfares, 
affording a large short haulage travel, and 
which could now be handled in a most 
profitable way by mechanical traction 
methods at an average rate much less than 
upon systems which have extended their 
lines, so that a large proportion of their 
mileage is suburban, or through compara- 
tively unprofitable territory. Let us cite a 
case from actual records showing what the 
effect would have been. A certain street 


railway system in a large city, oper- 
ating about 30 miles of track by 
horse traction in 1887, equipped its 


lines with mechanical traction, but has 
never extended the same. It is well 
managed and gives magnificent - service, 
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COMPARATIVE STATEMENT OF AVERAGE WAGES AND 
SERVICES REQUIRED STREET RAILWAY EM- 
PLOVES OF NEW YORK STATE. 






























We think no comment is necessary to 
illustrate this company’s prosperity. Nor 
does it need any elaborate argument to show 















wen ae ll that in this particular case at least better re- 
-” | a ver © Sults-could not have been obtained had ex- 
hour day | hour ay tensions been built. 
— — — We have heard it claimed that the em- 
$ 141) 11.70) $.158 10.62 ployés of the street railways companies 
“184, 11.14, 182! 10.99 have not profited as tney should through the 
142) 1409 145 11.22 advanced methods adopted by their com 
en ye = 4; panies. A glance at the statistics we have 
"1311 11/532 (145! 10.57 quoted illustrates how their number has in- 
252 10.11) ..... af ne creased and the statement herewith will, 
mo og oo oo we think, demonstrate that the condition of 
Haroess makers ... 1225] 10.00] ....00.)eeee. ".. the employés of no other large industry in 
Inspectors.......... 217] 10.70, + .235, «9.50 +~this country has shown as comparatively 
al a oo vel ‘++ great improvement in 10 years as has that 
Trackmen...... “i7a] 10°80) 2220 of the street railway employé in the Em- 
Repair  aiciieias ME. DIGA wiccticedecvuviies a. 

‘orem an........ see 215 11.50 200 10.00 eregret that time aud space will no ar. 
Engineers |} ‘990 11/83! (943 10:87 it ue te mak, emote aggudltonte fay f 
Motormen :-| .005 14.00] :161' 10.79 ‘Ht Us Lo Make an Claborate comparison 0 
Machinists .........| «see sae 222 9.93 the wages paid street railway employés here 
Rosmantes mes : | a EM ete -219 9.95 with those prevailing abroad, or to demon- 
Firemen clo] IIL: ba Tocar State at length that electric traction in- 
Electricians. ....... esveipaies :] [ga7«:10:15- creases the labor account, although it pro- 
TOP ORONE....0.6) cevevecicoceeres 200 10.00 duces economy in other directions. We 

GENERAL COMPARATIVE STATEMENT OF STREET RAILWAYS IN THE UNITED STATES, 
JANUARY 1, 1888—sanuaRy 1, 1897. 
1888 1837 
Total number of op rating companies. .........00.seceecereeeeeee cee 615 806 

Number of street railway systems operated by horses..............-- 566 167 
Number of street railway systems operated by cable .........++0+0+. 18 38 
Number of street railway systems operated by steam dummies, not 

EE cnnne+ncvvacnceconcetsrgeatecgctarettcecsessoeveses 35 33 

Number of street railway systems operated by electricity............ 21 698 
Mileage of horse car track...... av b1CECCRSADRESSRRRCATEGES Es wippuiwie 5,47: 1,010 
I svc cc-cancad =. sibaceverbacenkecavesecsesoesute 217 515 
Mileage of steam dummy track, not including elevated.............. 216 145 
Mileage of electric track...... Kia ceeds etaebatetyscudeedasseeecdés 86 13,580 

Total mileage of street car track.............ss000-. 5.998 ~ | 15,250 

Number of horse Cars.......+++++++0+s08: eeeeeeessseess. ++, enesee 21.786 3. 

Number of cable cars: grip, 860; tra 1, 1,917. .......ccscecececeeeeeees 2.777 5,957 
Number of steam dummies and cars : dummies, 165; cars, 258....... 423 318 

Number of electric motor cars, 166; trail cars, 6...... CO ae ee __ 172 87,097 7 

Total number of street cars, all descriptions... .. 25,108 47,036 

Percentage horse car track to total mileage . 914 066 

Percentage cabletrack to total mileage.......... .086 034 

Percentage dummy track to total mileage............ .036 009 
Percentage electric track to total mileage.............00005 .014 891 

Percentage horse cars to total number........eceeseeeeeeeeee 866 .078 

Percentage cable cars to total number ............. tues 111 127 

Percentage dummy cars to total number......... ...+.... 017 .007 

Percentage electric cars to total number.............eeeec sevens -006 .788 

Average length horse car SYSt€EMS...... 6.6 cee eeee cere cee eeeeeees 9.67 miles, 605 miles 

Average length cable systemS ©. seseeeeeeeeeeeeeee 6 teeeeeenes 12.06 miles 18.55 miles 

Average length dummy SYSteEMs..... ..sceeee ccc cece eee eneeeeee 6.17 miles .39 miles 

Average length electric systems. ....... ... snide deineahiina maa 4.09 miles 13.02 miles 

Largest street railway system (West End Company, Boston), op- 

GIN BITE cesses 6c ccesnevdcccsdocevesesecsestsesssces 212 miles 430 miles 
26.25 miles 


Largest cable system (that of Chicago City Railway Company)..... 
Largest electric street railway system (Richmond Union Passenger 


Railway, 40 cars).......... hi 





| Union Traction 
13 miles |Co., Philadelphia. 





Rate. 


Taxes. 
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Case Fifty-seven..... .... 


TAXATION STATISTICS. 
CERTAIN STREET RAILWAYS IN NEW YORK STATE, 1896. 


Valuation. 














Per Cent Per Mile | Per Car a. 
Valuation. Track. Mile. ger. 
OOD «os snsdtes bons. senees 
283 00} + $.00766) $.00228 
1,280.00 -01485) 00377 
102.50 00233 .00110 
113.50 .00379 .00094 
bistewwiaemnetes 1,175.00 00947 -00164 
ere 1,442 00 01847 00272 
540.00 00717 00157 
1,197.00 - 01285 -00285 
79.50, 00564). 00025 
52.00) .00251 00236 
52.50 00210 .00185 
199.50 00304, .00088 
39.60). «... 00032 
935 .00 011382 .00355 
31.70 -00240) 00067 
57.20; .00283) .00085 
312. 00910; — .00181 
387.00 .01985 00613 
224.00, 00495 .00184 
243.50) .00490 d 
83.20 00354 00119 
162.0U)......+4+. 00139 
192.00 Rpts 00131 
140.00 -00685 -00191 
118.50 .00839 -00227 
525.00)...-.+.+5. 00402 
214.00 00485 . 00097 
214 50 .00718) .00182 
577.00) 00875 -00195 
8,550.00 01820 00245 
103.00 -00112 
266.00 00352 00114 
593.00 00779 -00189 
331.00 01220 00869 
272.00) 01480 00426 
i. ee 00275 
153.00) 00467 001438 
558.00 00975 00282 
218.00 -02850 .00590 
308.00 .92140 00228 
300.00)......... 00412 
74.30; 00624; .003806 
101,00) 00416 -00812 
214.00) .00590 00172 
3,800 00 00740) 00149 
283.00}  .01510) 01515 
54,00 .00274 | 00182 
505.00 .00575) 00127 
557.00 .00764 00195 
375.00 . 00363} : 
222.00) .00887 | 00122 
90.50) -00179) 00105 
286.00) .00518) 00157 
212.00) -00449) 00147 
295.00;  .00865 00215 
74.00 -00590 (0140 





but can not be said to have conferred the 
benefits upon the community which other 
systems have that have followed the general 
programme of extension. The following 
shows the approximate results from its 
operation in 1887 and 1896 : 


887. 1896. 
Gross receipts. ..........+ $1,346,550 00 $2,680.448 00 
Operating Expenses...... 974,791 00 1,448,157 00 
Per cent operating ex- 

penses to gross re- 

GONINS, . .ccccccccecsees. 54.2 
Fixed charges 316,007 00 
Net income. ° 886.284 00 
DIVEBSRES. ...0cccccccecces 800,000 00 





would note, however, that according to the 
last report of the Glasgow Tramways—the 
model horse railway system of the world 
and the ideal of municipal ownership—that 
the total wages aggregate but 43 per cent of 
the operating expenses, while on that model 
of electric street railways, the Buffalo, 
N. Y., system, as shown by its report for 
1896, over 77 per cent of the entire operating 
expense is paid to labor, while this percent- 
age holds practically good on all the street 
railways of the State operated by mechan- 
ical traction. This analyzed would mean 
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that out of approximately $29,000,000 gross 
receipts received by the street railways of the 
State,$13,000,000 are paid directly to em- 
ployés as wages, while, of course, a goodly 
share of the remainder of the operating ex- 
penses goes indirectly to labor in the produc- 
tion of materials requiredin connection with 
operation and replacement. Against this the 
stockholders of the operating companies get 
but, approximately, $8,400,000 annually in 
dividends for their large investment. 

Now, as to the most serious of al! offenses 
that have been charged to mechanical trac- 
tion; viz., accidents: The daily press is 
constantly filled with references to the 
‘*Deadiy Trolley,” with occasional remarks 
concerning Mr. Vreeland’scars of * Jugger- 
naut,” but what are the real facts concern- 
ing this very serious matter, and what are 
the comparative results between the present 
and the tj on street railways in this 
State, and how does the annual result com- 
pare on street and steam railways? Ac- 
cording to the Railroad Commissioners’ re- 
port of 1896, there were killed on the street 
railways of New York State 13 passengers, 
7 employés and 51 others, making a total 
of 71. his represents one for each 1,807,- 
316 car miles run, or one for each 9,323,258 
passengers carried. Against this number 
the surface steam railways killed five pas 
sengers, 211 employés and 544 others, or a 
total of 760. This represents one for each 
241,950 train miles ruo, or one for each 
235,941 passengers carried. So it is safe to 
say on fatalities that our steam railway 
friends are producing the same in the pro- 
portion of about eight to one as against 
the street railways. In the same year the 
street railways injured 197 passengers, 35 
employés and 157 others, or « total of 389. 
This represents one for each 329,875 car 
miles run, or one for each 1,7.8,788 pas- 
sengers carried. During the same period 
the steam railways injured 174 passengers, 
2,142 employés and 592 others, or 
a total of 2,908, running for each 
63 243 train miles, or carrying 61,663. The 
total killed and injured on street railways 
was 462, or one for each 277,752 car miles 
run, or one for each 1,442.016 passengers 
carried. The total killed and injured on the 
steam railways amounted to 3,668, or one 
for each 50,131 train miles, or one for each 
48,886 passengers carried. From this com 
parison it will be seen that if the daily press 
devoted as much space c mparatively to 
steam railway accidents as to those on street 
railways they would have room for nothing 
else in their columns, and might require 
daily Sunday editions To listen to some of 
the comments on street railway accidents it 
would be supposed that no such thing had 
ever been heard of until the introduction of 
mechanical traction, yet in 1887 the street 
railways of New York killed one person for 
each 9,983,646 passengers catried, almost 
the same average as the present, as shown 
above. They injured one person for each 
1,398,487 passengers carried. or proportion 
ately 25 per cent more than in 1896. This 
we think, thoroughly demonstrates that 
mechanical traction is far safer than the 
horse car in every way. But another sur 
prise: While, as shown, the percentage ot 
accidents has been decreased, the natural in 
ference would be that this improvement had 
occurred in connection with the passengers 
or employés, and that with increased speed 
must come greater danger to those upon the 
streets. Strange to say, however, the pro 
portion of accidents between 1887 and 1896 
to this class is 334 per cent less. It should 
be remembered in this connection also that. 
the average speed of cars on the street rait- 
ways of New York State has more thar 
doubled during the past 10 years. 

The accumulation of statistics Las length 
eved this paper far beyond my originat 
expectations, until I fear it has become 
burdensome, and at the same time I may 
be accused of treating almost entirely sub- 
jects which would only indirectly come 
under the title, yet you are all practically 
as familiar as I am with the technical and 
engineering side of electric traction devel- 
opment, so I trust I may be pardoned for 
not dilating upon the same, and will close 
with the brief prophecy that another decade 
will find electric traction occupying the 
same position as regards operation of heavy 
standard railways tbat it now does towar 
the street railway. 

- ——-_- 

Now comes the convention of the 
American Street Railway Association 
as the next on the list. This meeting, 
which will be held at Niagara Falla 
next month, will undoubtedly be the 
best attended and the most successful 
gathering of street railway men ever 
held. Exhibitors are unusually 
numerous, and the exhibition space 
has all been allotted. Favorable rail - 
road arrangements will enable the 
delegates to attend from all parts of 
the country. This convention, we 
predict, will be historic. 
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ECONO/IY IN DISTRIBUTION OF 
ELECTRICAL ENERGY. 


READ BEFORE THE ASSOCIATION OF 
EDISON ILLUMINATING COM- 
PANIES AT NIAGARA FALLS, 
SEPTEMBER 14, BY LOUIS A. 
FERGUSON. 


Ever since the advent of the Edison 
central station for the distribution of 
electrical energy for lighting and 
power work, it has been the universal 
practice among the designing engi- 
neers of both the parent company and 
the local companies to confine them- 
selves almost exclusively to the use of 
the direct current for both transmis- 
sion and distribution. 

Following this idea, it has been 
customary in the development of the 
lighting and power business of a large 
city to erect the original cenfral sta- 
tion in the heart of the business dis- 
trict, laying an Edison underground 
network in that section and supplying 
it by feeders from the station. 

With the successfal lighting of the 
business district, a demand is created 
for the electric light in the residence 
portion of the city, and to supply this 
the same method is followed as has 
been employed in the downtown dis- 
trict. Another steam plant must be 
erected at a central point, and the 
territory covered by a network of 
underground conductors. Other dis- 
tricts are covered in the same way, 
until three, four, and sometimes five, 
steam stations are generating and 
supplying electricity to the several 
portions of the city; in some cases, 
each supplying its own respective 
district, and in others, all stations 
delivering energy into one general 
network of conductors, covering the 
whole territory. It has been the 
practice in some cities to connect the 
bus bars of two or more stations by 
means of direct-current tie lines; in 
some cases the tie lines being used to 
send current from one station to the 
other to assist at the time of maximum 
load, or to charge storage batteries, 
or even to furnish the entire output 
during hours of minimum load in the 
territory supplied at other hours by a 
generating station. 

In all cities of moderate size or 
considerable importance, the service 
is furnished 24 hours every day in 
the year: therefore, the cost per kilo- 
watt hour of operating in the stations 
having a small load factor will be 
very high, especially during the hours 
of minimum load, which is often 16 
or 18 hours each day. This has been 
realized for some time, and many 
methods have been suggested and 
employed to reduce the cost of oper- 
ating the smaller stations in the large 
cities. 

We have all listened to the argu- 
ments in favor of the use of storage 
batteries in conjunction with the 
steam plant in these secondary sta- 
tions, and several companies have 
employed them. 

Some of us are using the direct- 
current tie line from the main station 
to the secondary station to supply the 
entire output for the secondary terri- 
tory during the greater portion of the 
day, operating the secondary stations 
as a steam plant from dusk until mid- 
night only. 

In Boston a storage battery sub- 
station supplies the residence portion, 
the battery being charged from the 
network during the time of minimum 
load, and in that city also a tie line 
connects the main station in Atlantic 
avenue with the Head place station, 
charging a battery in the latter station 
and also feeding the underground 
system. The direct-current tie line 
is economical and useful for carrying 
during the minimum hours the entire 
output of a residence district station, 
or other station, having a small load 
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factor, when the distance between 
the two stations is not so great that 
the loss of energy in transmission and 
the interest and depreciation on the 
cost of the tie line will counterbalance 
the saving effected by shutting down 
the residence district station, but 
when the length of the direct-current 
tie line is very long, it then becomes 
uneconomical, owing to the excessive 
loss of energy in transmission. The 
pressure curve of a tie line fed sub- 
station, whose underground network 
is not interconnected with the net- 
work supplied by the main station, 
will be a very bad one, owing to the 
fluctuations of pressure due to ordi- 
nary variations in load, and more 
especially so if the load on the sub- 
station be even slightly uubalanced, 
which coudition causes an excessive 
drop on the neutral of the tie line. 

If, however, the underground net- 
work of the main station and the sub- 
station be interconnected, and the tie 
line between the stat'on bus bars be 
used only to take such a portion of 
the sub-station output as will be 
necessary to give the desired pressure 
at the sub-station bus bar, then the 
pressure curve of the sub-station will, 
without doubt, equal im regularity 
that of the main station, and the use 
of the tie line under this method will 
be economical and satisfactory. 

While direct-current tie lines be- 
tween stations over two miles apart 
are useful at times of maximum load 
and in cases of emergency, this method 
is not the most economical for shut- 
ting down the sub-station under the 
ordinary conditions existing in large 
cities, even when storage batteries are 
employed in the sub-station. 

It has been my belief for several 
years that the day has passed when 
we should erect steam generating 
stations, distributed in the various 
sections of our large cities, and I feel 
confident that the greatest and most 
profitable development in the light- 
ing and power industry will be 
effected by intelligent combination of 
the alternating and the direct current, 
the former being used for transmis- 
sion and the latter for distribution. 
I think it is generally conceded by 
all fair-minded enginveers in America, 
experienced in central station work, 
that, despite all the advance in alter- 
nating-current work in recent years, 
there has not yet been devised a svstem 
of alternating-current distribution 
which possesses the advantages and 
simplicity of the three-wire, direct- 
current system for cities of moderate 
or large size. ‘This being trae, the un- 
derground system will remain as it is, 
and any increase in economy of oper- 
ation must come from the abandon- 
ment of steam generating stations, 
except one, or possibly two main 
stations located on the water front, 
where multiple expansion condensing 
engines can be employed, and cheap 
fuel may be obtained. The supply- 
ing of the business district will be 
from the main station by means of 
the three-wire, direct-current system, 
if the distance from the station to 
the electrical center of distribution 
be less than, say, one mile. The re- 
maining two, three, or more stations, 
as the case may be, which formerly 
supplied the outlying territory will 
be abandoned, as steam generating 
plants and will become simply sub- 
stations, receiving their electrical 
energy from the main station by 
means of three-phase, alternating- 
current transmission. 

Under conditions where the main 
station is within a mile of the elec- 
trical center of the business district, 
and the principal output is furnished 
by the three-wire system, there will 
be three methods of supplying the 
sub-stations, the apparatus in the 
sub-stations remaining the same in 
each case : 


First : In the main station we may 
install three-phase, alternating-cur- 
rent generators in suitable units to 
meet the conditions, the combined 
capacity being sufficient to take care 
of the entire output of all of the sub- 
stations. These generators should be 
built with rotating field and station- 
ary armature and wound for the 
voltage of the line transmission, 
which should be from 2,000 to 6,000 
volts. 

In each sub-station there should be 
stationary transformers wound to re- 
duce the pressure from that of the 
line to about 80 volts. ‘The second- 
aries of these transformers, in sets of 
three, should then be connected to 
rotary current transformers in wuits 
of proper size to suit the cunditions 
of the load in the sub-stations. ‘The 
rotaries should be arranged in pairs, 
each rotary having an independent 
set of stationary transformers, and 
having the direct-current side con- 
nected to the bus bars of sub-stations 
on the three-wire plan. They will take 
the alternating current from the line, 
convert it to direct current at from 
115 to 130 volts, and deliver it to the 
bus bars for distribution, giving to 
the customer direct current, as form- 
erly supplied by the Edison dynamos. 
This method is an exceedingly effi- 
cient one, and assuming that the 
efficiency of the alternating-current 
generators in the main station is 
equal to that of the original Edison 
dynamos in sub-stations, which is 
very conservative, then the efficiency 
of the system from the switchboard 
in the main station to the switch- 
board in the sub-station will be from 
84 to 86 per cent, based upon the fol- 
lowing efficiency in apparatus: Rotary 
transformers, 91 per cent; stationary 
transformers, 97% per cent; line 
loss, $to 5 per cent. 

The Edison Electric Illuminating 
Company of Brooklyn has adopted 
this method of distribution for devel- 
opment of new outlying territory, 
and is now installing apparatus ona 
large scale. 

The second method, which, though 
apparently not as efficient as that just 
described, when the apparatus is con- 
sidered by itself under full load, will 
be found exceedingly useful in de- 
veloping new territory, and for ad- 
ditions to existing plant, and may 
yet, when all things are considered, 
prove nearly as efficient as the first 
method, 

Instead of insta.ling in the main 
station three-phase, alternating-cur- 
rent generators for the express pur- 
pose of delivering euergy to the 
sub stations, we may install in the 
main stations rotary-current trans- 
formers, so wound that their direct- 
current sides may be connected to the 
positive and negative bus bars of the 
main station, and operating con- 
versely to the manner of operating 
rotaries in the sub-station. They 
will then take direct current from 
the main station bus bars, convert it 
into three-phase alternating and send 
it through stationary step-up trans- 
formers, which will raise the pressure 
to the desired voltage required for 
line transm‘ssion. The apparatus in 
the sub-station will be exactly the 
same as that described in the first 
method. With this second method 
we have the advantage of only one 
kind of generating apparatus in the 
main station, all direct current on 
the three-wire plan. and, further, all 
current required by the converse 
rotary to supply the sub-station trans- 
mission will be obtained from the 
Edison generators in the main station, 
thus loading them and their en- 
gines and increasing their efficiency 
of operation. This method is being 
employed by the Chicago Edison 
company temporarily, although the 
‘apparatus was originally built for the 
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third method, which I am about to 
describe, and which will ultimately 
be adopted by that company for al} 
its sub-station work. The apparent 
efliciency of the second method is 75 
per cent, considering the losses in 
apparatus and line by themselves and 
not crediting the advantages gained 
by additional loading of engines and 
dynamos in the main station. 

The third method combines all the 
advantages of the first aud second 
methods and has none of their disad- 
vantages. The main station in this 
cuse is the same as before, having 
dynamos operated on the three-wire 
system. 

Instead of the three-phase genera- 
tor, as mentioned 1n the first method, 
we will install generators designed 
und built to give three-phase, alternat- 
ing current and direct current at 
the same time in any quantities de- 
sired up to the capacity of the ma- 
chines. These generators will be prac- 
tically power-driven, rotary-corrent 
transformers, and may be directly 
coupled to the engine, or belted if 
preferred. ‘They will furni-h three- 
phase, alternating-current to the sub- 
station transmission line through 
step-up transformers in quantities 
sufticient to operate the snv-station, 
and the balance of their output may 
be furnished at the same time in 
direct current to the three-wire bue- 
bars of the main station. As the de- 
mand at the sub-station increases, the 
quantity of alternating current de- 
livered by the special generators will 
increase, and the quantity of direct 
current furnished to the bus bars 
will decrease correspondingly, until 
finally, when the time of maximum 
load has been reached in the sub- 
station, the generators will be work- 
ing at their full capacity as threc- 
phase alternators, and will te discon- 
nected from the direct-current bus 
bars. 

The efticiency of this method from 
the main station switchboard to sub- 
station switchboard is from 82 to 84 
per cent, considering all stationary 
and rotary transformer losses and 
line losses. 

It will be seen, too, that with these 
special generators we have the ad- 
vantage of working them and their 
engines at full load all the time, and. 
therefore, at maximum efficiency ; 
and we also have the additional im- 
portant advantage of avoiding 
duplication in machinery and being 
enabled to use the sume investment 
in machinery for the maximum load, 
both in the main station and sub- 
station, when the maximum loads do 
not coincide, which is the condition 
ordinarily met with in America. 

In many of these sub-stations it 
may be found advantageous to operate 
series arc dynamos for municipal or 
commercial lighting in terr.tory not 
covered by the Edison network, and 
in this case the rotary-current trans- 
former becomes an exccedingly useful 
machine. he shaft of the rotary 
may be provided with a pulley and 
belted to a pair of arc dynamos in 
tandem, or to a live shaft, to which 
are belted the are dynamos to bh 
driven. 

The rotary may then be used as # 
converter of alternating current to 
direct current, and at the same time 
as a motor driving the arc dynamos. 
In this way its capacity may be utilized 
advantageously and the machine 
operated at good efficicucy. 

The rocary-current transformer ia 
exceedingly useful in developing new 
territory, since the machines are very 
small for their output, and a rotary 
sub-station wil] thus require only one- 
third the space of a steam station of 
the same cupacity, and, moreover, the 
investment will be lees. 

Compared in point of economy ¢f 
operation with a direct-currect, tie - 
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line sub-station, or a storage battery 
sub station fed by a direct-current tie 
line. the rotary-current transformer 
sub-station is much more efficient 
and requires less investment for the 
same output when the average peak 
width of the sub-station is over three 
hours, as is the case in nearly all of 
our American stations. 

We have seen that the efficiency of 
the various rotary transformer 
methods ranges from 74 to 85 per 
cent, and experience in the operation 
of storage battery sub-stations shows 
the watt luss through the battery 
itself to be 25 per cent. In addition 
to this we must consider the energy 
required to operate the booster for 
charging the battery, and also the 
loss of energy in the tie line be- 
tween the stations. The labor re- 
quired to operate the rotary-current 
transformer suh-station is very small, 
only dynamo tenders being required. 

Compared with the ordinary steam 
station in the residence district, the 
economy of operation of the rotary 
transformer stations is very pro- 
nounced: two-thirds of the cost of 
fuel in the steam station, and all 
labor and supplies incident to the 
operation of the boilers and engines, 
may b2 savel, and during 16 or 18 
hours each day the sub-station may 
be operated with only one man, and 
without any additional labor in the 
main station. 

[n connection with the rotary cur- 
rent transformers in the sub-station, 
storage batteries may be employed, if 
desired, to be used as auxiliaries in 
cases of emergency, but they will not 
increase the efficiency of the system. 

Appreciating the value of broaden- 
ing the load curve of their low-tension 
stations, a few of the companies have 
tuken up contract arc lighting. both 
for commercial and municipal service, 
with the result that several of the 
residence stations which formerly had 
an average peak width of two to three 
hours. now enjoy a peak from five to 
seven hoursin width. ‘This tendency 
to widen the peak width lessens the 
value of the storage battery in resi- 
dence stations, owing to its great cost, 
and increases the value of the rotary 
transformer method for sub-station 
work. 

The real tield for the storage battery 
as an cconomizer is in its employment 
in conjunction with the main steam- 
venerating station, erected in the 
station itself when the latter 1s 
located in the electrical center of the 
district, and at the center of distridu- 
tion when the main generating station 
is situated at a point distant from the 
electrical center of the territory to be 
supplied. 

‘The rotary - current transformer 
methods, besides being more efficient 
in themselves, when compared with 
other systems, increase the economy 
of the main station by loading the 
units in that station in a manner 
similar to the storage battery. 

The field for economy in the manu- 
facture and distribution of electrical 
energy has not yet been exhausted, 
an'l there remains much that may be 
accomplished in electrical as well as 
steam engineering, but the best 
results can not always be obtained by 
adhering to old methods and barring 
from our doors the experience gained 
by those who have been thinking 
along different lines than ourselves. 

We must acknowledge the good to 
be derived from the use of the alter- 
nating as well as the direct current, 
when properly applied, and we should 
so employ them that we may enjoy 
the benefit of the advantages of both 
without the disadvantages of either, 
and thus devise for ourselves a system 
of generation and distribution which 
will be more efficient and more flexible 
in operation than any method which 
lies within the reach of the alter- 
nating or direct current alone. 
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THE DISCUSSION. 

In closing his paper, Mr. Ferguson 
noted that storage batteries might be 
used as auxiliaries, but would not in- 
crease the efficiency of the system. 
He held that the real field for the 
storage battery was in employment at 
the main station as an auxiliary in 
cuse of emergency, and at the center 
of distribution or sub-stations for the 
same purpose. He gave figures from 
current practice showing the com- 
parative cost of a steam sub-station 
as against the rotary transformer sub- 
station. 

The discussion was opened by Mr. 
Rh. R. Bowker, who said that his re- 
cent inquiries in Kurope showed 
results confirming generally the posi- 
tion taken by Mr. Ferguson, but he 
pointed out that the investment 
already made in steam sub-stations was 
by no means rendered useless by the 
new method, as, so long as the light- 
ing load was characterized by a high 
peak. the steam stations could be 
profitably operated to carry the peak 
portion of the load. 

Mr. H. F. Parshall discussed Eng- 
lish distribution systems for power 
and light, noting the high periodicity 
chosen in most of the English alter- 
nating distributions, and the large 
proportion which incandescent light- 
ing formed of the total load in these 
systems. Hedid not seean advantage 
for lighting alone of changing the 
alternating current to direct current 
for distribution to consumer. 

Mr. C. L. Edgar pointed out that 
the choice of either of the three gen- 
erating arrangements described by 
Mr. Ferguson for any given case 
would depend upon the proportion of 
alternating current and direct current 
in the total demand of the consumers, 
so that the different choice of methods 
in Chicago and in Brooklyn had been 
controlled by local conditions. 

Mr. W. 8S. Barstow described very 
fully the new Brooklyn generating 
station at Bay Ridge and the three- 
phase transmission at high pressure 
of alternating current and the trans- 
formation of the three-phase current 
by means of rotaries, and by syn- 
chronous motors driving are dynamos 
into low-tension direct current for 
distribution on the Edison three-wire 
system, and high-tension direct cur- 
rent for series arc lighting. The dis- 
tance to one snb-station by the route 
now used is 12 miles and the service 
is perfect. A storage battery is placed 
in one station as a reserve. 

Mr. S. Dana Greene pointed out in 
reply to Mr. Parshall that American 
city conditions differ from those of 
London and other English cities in 


there being an important demand 


for direct current for many services 
for which alternating current was 
not available. He discussed and de- 
scribed some details of rotary sub-sta- 
tions, particularly the independent 
regulation of pressure at each station 
according to its own requirements. 

Mr. J. W. Lieb emphasized the ne- 
cessity for the distribution of direct 
current by instances from both Euro- 
pean and American practices. He inci- 
dentally noted the superiority of di- 
rect-current arcs over alternating 
arcs; and he described a temporary 
transmission used by the New York 
Edison Company in which a _ two- 
phase motor supplied by high-tension 
currents drove a pair of low-tension 
direct-current dynamos, feeding into 
the Edison three-wire mains at a 
place where there was a large demand 
for current. 

Mr. S. Insull stated that the Chi- 
cago Edison Company’s experience 
had proved the advantage of concen- 
tration of generating plant. He re- 
marked that the instances of sub-sta- 
tion distribution, which had ‘been 


mentioned.in the discussion, .were all 
locate1 in large cities, but that the 
principle. was equally applicable to 
smaller stations and that. many of 
these might, with advantage, be re- 
arranged or extended. in this . way. 
He recommended the study of the 
method to all present, witha view to 
its possible application in their own 
cities, 

Mr. R. R. Bowker summed up the 
discussion by saying that no distribu- 
tion would fit the conditions of cen- 
tral station work to-day. unless it 
possessed the flexibility and the wide 
range of application which character- 
ized the original three-wire system 
and that it seemed to be impossible to 
secure these in conjunction with long- 
distance transmission except by the 
use of rotaries; and Mr. Ferguson, in 
closing, adopted Mr. Bowker’s ex- 


pressions. 
-—=_- 


A Song of Gladness. 
[From Dizie. 

The sombre days of doubt are gone 
and the glad sunshine of confidence fills 
the land and streams its cheering 
rays into all the places that have 
been dark and forlorn. ‘The dismal 
voice of discontent has been drowned 
by the merry music of whirring fac- 
tory wheels. ‘The songs of happy 
harvesters come swelling up the 
valleys and o’er the hills until the 
souls of men are grateful and the 
world is filled with gladness. 

The western sky is aglow with the 
reflection of golden harvests, and the 
fair Southland is drifted with snow- 
white fleece from her cotton fields. 
The East is noisy with the hum of 
industry; the dinner pail is in de- 
mand, and it is filled to overflowing. 
The firesides are happy and the 
nation is at peace. Glory to the 
men whose brave deeds redeemed our 
country! All praise to the patriots 
whose souls revolted against repudia- 
tion and dishonor. The prayers of 
a nation ascend in gratitude and 
thanksgiving. Long live the nation 
in peace and prosperity ! 

- ~-- ; 

A Long-Distance Celebration. 

On September 15 the Nebraska 
Telephone Company celebrated the 
opening ofits recently completed long- 
distance lines by which Omaha is con- 
nected with the principal cities east 
of the Missouri River. Two largely 
attended receptions were held in the 
Telephone Building at Eighteenth 
and Douglas streets, Omaha, from 
2 to 5 and 7.30 to 10.30 P. M. 

— 
Electric Light on the Whirlpool 
Rapids. 

The lighting of the rapids by 
means of the electric headlights so 
impressed one observer as he saw the 
glancing scarlet flames apparently 
100 feet or more in depth that he ex- 
claimed, ‘‘It looks like h—I!” 
And it did. if that place of flames 
has the appearance of a river of boil- 
ing and many-colored fire. 





The majority of electrical men who 
have been enjoying vacations by the 
sea, in the woods, and in Europe, 
have returned to their desks tanned 
and ready for work. The hopeful, 
cheerful feeling that now pervades 
the whole electrical industry is-a 
happy augury. 
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TELEPHONE’ NEWS AND 
COMMENT. 


The Marquette County, Mich., 
Telephone Company, which was er- 
ganized two years ago, has about 1,000 
telephones in operation in Ishpem- 
ing, Marquette and Negaunee. 





The dividend rate of the American 
Bell Telephone Company has beea 
at the rate of 15 per cent in 189%, 
1896 and 1895, 16% per cent in 1894, 
18 per cent in 1893, and 15 per cent 
in 1892. 





The Somerset County, Pa., ‘l'ele- 
phone Company are building a lime 
from Somerset to Rockwood, and ex- 
pect to have it done in a week or two. 
Other improvements to take place 
this Fall and next Summer is the ex- 
tension of the line to Ursina, Cen- 
fluence, Addison, Edie, Stoyestown 
and other parts of the county. 





Three judgments, aggregating $10,- 
017, were obtained last week against 
George H. Atkinson in, favor of John 
A. Roebling’s Sons Company on notes 
secured by bonds of the Home Tele- 
phone Company, of Trenton, N. J.; 
the Newark Telephone Company and 
the Best ‘Telephone Manufacturing 
Company, for copper wire. Judg- 
ment for $1,054 was also entered 
against Cecil R. Atkinson, as indorser 
on a note of George H. Atkinson, in 
favor of the same plaintiffs. 





The directors of the American Bell 
Telephone Company on September 15 
declared a regular quarterly dividend 
of three per cent. The dividend is 
payable October 15 to stock of record 
September 30. Books will be closed 
October 1 to 14, both days inclusive, 
The dividend of three per cent makes 
10% per cent declared so far this 
year, three regular quarterly divi- 
dends of three per cent and one and 


one-half per cent extra declared in 
June, payable July 15. No action 
was taken by the directors regarding 
the sale of 1,500 shares of stock by 
auction. 





Some time ago the Michigan Bell 
Telephone Company reduced the ren- 
tal price of its telephones in residences 
to $24 per month, which was $1 a year 
less than is charged by the Detroit 
company. The rate for telephones in 
places of businessstill remamned at $72. 
The company has decided to meet the 
rates of its competitor on downtown 
telephones as well, and announces 
that beginning October 1, next, the 
rate for office and store telephones 
will be 836 a year. This rate will 
apply to all telephones within the 
city limits. A new directory will be 
issued at the time the rates go into 
effect. A reduction will also be 
made in the company’s toll rates for 
telephonic communication with towns 
in the vicinity of Detroit, from 25 
cents to 10 cents. In all cases where 


50 cents was formerly charged, the 
new rate will be 25 cents. The price 
of coupon message books will be re- 
duced 25 per cent on all $50 and $100 
purchases. W. L. Holmes, president 
of the Detroit company, says that this 
new move by its business rival will 
not affect the policy or plans of his 
company. ° ; 
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PERSONAL. 

Nikola Tesla, afjer a severe illness 
of nearly three: wegks, is rapidly im- 
proving*in health. 

Mr.-Pred de Land, of Chicago, pub- 
lisher of Zlectrical Engineering, 
visited New York city last week. 

Mr. E. 0. Wilcox, of the Connecti- 
cut Telephone and Electric Company, 
was a visitor in -New York last week. 

Mr. F. 8. De Ronde, general sales 
agent of the Standard Paint Company, 
of New York, ‘was in Chicago last 
week. 

Mr. A. Edw. Newton, treasurer of 
the Cutter Electrical Manufacturing 
Company, Philadelphia, has been 
spending a few days in New York. 

Mr. J. J. Carty, chief engineer of 
the New York Telephone Company, 
returned to his duties last week 
looking hale and hearty after a vaca- 
tion of several weeks spent along the 
Maine coast. 

Mr. W. R. Pinchard, who is well 
and favorably known to the electrical 
fraternity in Chicago especially, hav- 
ing been connected with the city trade 
for about eight years, recently 
accepted a position as city salesman 
for the Electric Appliance Company. 


Mr. J. H. Vail, chief engineer of 
the Pennsylvania Heat, Light and 
Péwer Company, of Philadelphia, re- 
cently: met with an accident which 
almost resulted*fatally. While riding 
his bicycle, Mr. Vail was struck by a 
heavy ice wagon in Germantown, just 
outside of Philadelphia. Mr. Vail 
was knocked down, the team passed 
over him, and one of the heavy 
wheels crushed his right shoulder 
blade and severely bruised his back 
and arm. 


Mr. George Flett,one of the direct- 
ors of Dick, Kerr & Company, Lim- 
ited, London, and his wife, are visiting 
this country inspecting street railway 
properties and manufacture, and 
attended the Street Ratlway Conven- 
tion at Niagara Falls last week. In 
the party were Mr. Alfred Dickin- 
son, of Birmingham, consulting 
engineer, and Messrs. William 
Rutherford and Bleeton, of Dick, 
Kerr & Company. They will remain 
a fortnight longer in this country. 


Mr. H. F. Parshall and wife, of 
London, England, are stopping at 
the Waldorf. Mr. Parshall is a well 
known electrical engineer of the 
United States, who for three years past 
has resided in London, acting as con- 
sulting engineer for some very large 
traction interests. Mr. Parshall is 
accompanied by a party of street rail- 
way owners, including William M. 
Murphy, of Dublin, former M. P., 
and a director in a number of large 
tramway companies; Mr. William 
Anderson and son, Edgar, of Dublin, 
the former being secretary and man- 
ager of the United Tramways Com- 
pany. It is intended to equip 40 
miles of tramways in Dublin electric- 
ally, displacing horses. This entire 
party were interested visitors at the 
New York State Street Railway Con- 
vention at Niagara Falls last week, 
and were warmly welcomed by the 
street railway men present. 
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The General. Electric Company at 
the Niagara Falls Convention. 


The General Electric Company was 
well represented at the convention of 
Edison Electric Illuminating com- 
panies, as befitted its position in re- 
gard to them. 

The members of the company in 
attendance were S. Dana Green, H.W. 
Darling, John Kreusi, C. T. Hughes, 
M. K. Eyre, A. D. Page, John W. 
Howell, C. D. Haskins, F. M. Kim- 
bal, S. B. Paine, W. S. Andrews, W. J. 
Clark and John McGhie. 

In one of the rooms of the Cataract 
House,directly behind the convention 
hall, the General Electric Company 
made an exhibit especially for the 
Edison people. Upon a switchboard 
were mounted examples of their in- 
cline coil instruments, the Edgewise 
instrument for feeder-board service, 
a large “‘G”-2 astatic ammeter for 
recording the total output of stations 
and calibrated to 2,000 amperes, a 
direct-current astatic ammeter. A 
sample of the new Thomson record- 
ing wattmeter, especially designed 
for use by Edison Electric Illuminat- 
ing companies, was also shown, as 
well as @ lamp inspector’s indicating 
wattmeter. 

Upon a table were laid samples of 
the new porcelain cut-outs developed 
by the General Electric Company, 
sections of its wires and cables, and 
examples of underground junction 
boxes and distribution boxes. 

To explain the manufacture of type 
‘*H” transformer, there were shown 
the component parts of a transformer 
in the different states of manufacture. 

The exhibit also comprised samples 
of the single solenoid arc lamp and 
of the lately developed and very suc- 
cessful alternating-current inclosed 
arc lamp. 

The exhibit was completed by two 
one-horse-power motors, one for 500- 
volt and the other for 220-volt cir- 
cuits. Tne room was hung with the 
diplomas which the company has 
taken at the different expositions and 
photographs of some of its mure im- 
portant works. A full supply of 
literature was provided for the use of 
the delegates. 

For the Street Railway Association 
the compavy made noexhibit. It was 
represented by Mr. W. J. Clark, the 
manager of its railway department, 
and Mr. Ralf H. Beach, two of the 
best known and most popular men at 
the convention. 

Bridge Trolley Plans Adopted. 

The trustees of the New York and 
Brooklyn Bridge, at a special meet- 
ing held last week, approved the 
plans for a trolley terminal on the 
New York side of the bridge. The 
new scheme provides for a surface 
terminal instead of one above the 
street level, as at first proposed. 





Buffalo Engine Works Assign. 

A general assignment was made 
last week by the Buffalo Engine 
Works, of Buffalo, N. Y. Joseph 
E. Barnard, secretary, treasurer and 
bookkeeper of the company, was 
made assignee. No preferred credit- 
ors were mentioned, 


The Lighting of the Gorge at 
Niagara Falls. 

A very successful- and beautiful 
trial demonstration of. the lighting 
by electricity of the whirlpool rapids 
of Niagara Falls was given last week 
during the conventions in that city 
and greatly pleased every observer. 
Tuesday and Wednesday evenings 
special parties of ladies and gentle- 
men took the Gorge route cars, 
accompanied by a flat construction 
car carrying the searchlights and 
appliances. Current was taken from 
the trolley wire, six searchlights be- 
ing supplied, and magnificent color 
effects were produced on the surging 
waters by means of the usual color 
screens. Mr. Luther Stieringer orig- 
inated the scheme, and through the 
liberal assistance given by Capt. J. 
M. Brinker, president of the Gorge 
road, and Superintendent J. K. 
Brooks the work was carried to a 
most successful issue. The apparatus 
was furnished for the occasion 


through the courtesy of the General 
Electric Company. Further private 
trials are in progress to determine 
the proper arrangement and quantity 
of light required to illuminate these 
rapids in the most effective manner. 
Numerous requests for the repeti- 
tion of this novel hghting during the 
American Street Railway convention 
in October have been made, and, if 
possible, will be complied with. 


The Military Telegraphers. 

The seventeenth reunion of the 
United States Military Telegraph 
Corps was held on September 15 at 
the Maxwell House, Nashville, Tenn. 
In the absence of President Plum, of 
Chicago, who was unavoidably de- 
tained, the meeting was called to 
order by Vice-President W. B. Wil- 
son, of Holmesburg, Pa. Mr. Whit- 
ford acted as secretary. 

The executive committee an- 
nounced that while a number of new 
members had been received during 
the year, applications of others had 
been refused as they did not come 
within the requirements of the asso- 
ciation. 

The election of officers, which was 
then taken up, resulted as follows: 
President, W. B. Wilson, Holmes- 
burg, Pa.; vice-president, E. Rose- 
water, Omaha, Neb.; secretary and 
treasurer, J. E. Pettit, Chicago. 
The meeting then adjourned to meet 
at Omaha, Neb., the third Wednes- 
day in September, 1898. 





Boston Elevated Railway. 

The Massachusetts State Railroad 
Commissioners last week approved 
the lease of the West End Street 
Railroad Company by the Boston 
Elevated Railway Company. The 
proceedings were formal. Chief en- 
gineer E. K. Turner, who was ap- 
pointed by the board to examine the 
plans of the Boston Elevated Railway 
Company, has completed his work 
and will submit his report to the 
board on demand. 





The telephone people of Staunton, 
Va., whose experience with pretty 
telephone girls has not been altogether 
satisfactory, advertised for ugly girls, 
and there were 25 applicants. 
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A Large Water-Power in Canada 
Sold to a Syndicate. 


A press dispatch from Quebec 
states that the Shawinegan Falls 
water-power, which is said to be 
second only in extent and capacity 
to Niagara Falls, has been sold to 
David Russell, of St. John, N. B., 
for $50,100. The crown lands de- 
partment requires that $2,000,000 
shall be spent in 18 months in the 
erection of buildings and on the plant 
and development of water-power, and 
that the sum of $4,000,000 in all is 
to be expended within two and a half 
years for these and other improve- 
ments. It is understood that Mr. 
Russell represents a powerful Cana- 
dian—American syndicate said to be 
allied with the Canadian Calcium 
Carbide Company. It is reported 
that competent engineers have esti- 
mated the capacity of this water- 
power as equal to 500,000 horse- 
power. 


Police Telegraph Superintendents. 


The International Association of 
Fire and Police Telegraph Superin- 
tendents completed their convention 
at Nashville, Tenn., on September 
15, and adjourned to meet next year 
in Elmira, N. Y., on the second 
Tuesday in September. 

Officers were elected for the follow- 
ing yearas follows: President, W. Y. 
Ellett, of Elmira, N. Y.; vice-presi- 
dent, Capt. Wm. Brophy, Boston ; 
secretary, H. F. Blackwell, Brooklyn; 
financia) secretary, Burt McAllister, 
Bradford, Pa.; treasurer, Adam 
Bosch, Newark, N. J. Executive 
committee, F. C. Mason, Brooklyn, 
chairman ; Jno. Aydon, Wilmington, 
Del.; W. H. Thompson, Richmond, 
Va.; J. F. Zeluff, Paterson, N. J. 
J. E. Pearson, Des Moines, Iowa. 

Death of George S. Hegeman. 

The sudden death of Mr. George S. 
Hegeman, vice-president of the Hart 
& Hegeman Manufacturing Cumpany, 
Hartford, Ct., occurred recently at 
Detroit of acute inflammation of the 
kidneys. Mr. Hegeman was on his 
way to Seattle, Wash., and had 
stopped off at Detroit to visit his sis- 
ter, when he was attacked by his ill- 
ness, which lasted but three days. Mr. 
Hegeman was a graduate of Yale 
and of the Columbia University Law 
School. He had been connected 
with the company of which he was 
vice-president since it was organized 
in 1890. Mr. Hegeman was 40 years 
of age and unmarried. 











Edward P. Hampson & Company 
Assign. 

Edward P. Hampson and William 
F. Haring (Edward P. Hampson & 
Company), contractors and sellers of 
machinery, engines and boilers at 36 
Cortlandt street, New York city, 
made an assignment on September 
17 to Albert N. Chambers, of New- 
burgh, N. Y., without preference. 
The liabilities are about $30,000. 





Mr. J. H. Rhotehamel, of the Co- 
lumbia Incandescent Lamp Company, 
St. Louis, visited New York city 
last week, 
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THE PRECISION OF ELECTRICAL 
ENGINEERING. 





INAUGURAL ADDRESS OF THE PRESI- 
DENT, AT THE 14TH GENERAL 
MEETING OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGI- 
NEERS, ELIOT, ME., JOLY 26, 1897, 
BY FRANCIS BR. CROCKER. 

(Concluded from page 130.) 





The paper on ‘The Alternating 
Current Induction Motor,” presented 





by vice-president Charles P. Stein- 
metz at this meeting of the institute, 
affords an excellent example of the 
marvelous precision of electrical engi- 
neering. In Figs. 1 and 2, twocurves 
are shown, which give the efficiency, 
speed, power factor and other charac- 
teristics of a three-phase induction 
motor under various conditions. 
These curves were all predetermined 
by calculation. In the same figures 
the results obtained by actual test are 
also marked by small crosses. The 
agreement in all cases is so close that 
curves plotted from the actual results 
of tests would practically coincide 
with those predicted by calculation. 
This is all the more remarkable when 
it is remembered that the three-phase 
motor is one of the newest of electrical 
machines, and 1s a difficult problem 
from atheoretica] standpoint. It has 
long been possible in designing direct- 
current machinery to predetermine 
the results with almost as great accu- 
racy as that shown in the curves of 
Mr. Steinmetz; but, of course, that is 
a much older problem. Nevertheless, 
the predetermination of results in 
direct-current machinery is fully as 
difficult as in the case of alternating- 
current apparatus, because perme- 
ability is the most doubtful factor in 
such calculations, and is especially so 
at the high-flux densities used in the 
former. It is to be observed, how- 
ever, that any error in the perme- 
ability data can be corrected by 
increasing or decreasing the am- 
pere turns on the field magnet. 
This is easily accomplished by provid- 
ing five or ten percent greater magneto- 
motive force than the calculations 
require, which may be reduced, if 
necessary, by the introduction of re- 
sistance. Since the energy used for 
the field is a very small percentage of 
the total amount, it may be considera- 
bly varied without materially affect- 
ing the other factors in the machine. 
Sparking at the commutator 


brushes Is an additional and by no 
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means simple question which con- 
fronts the designer of direct cur- 
rent apparatus. I remember, 
however, being informed by Mr. 
Gano S. Dunn, several years ago, 
that he had found by experience in 
many cases that the efficiency ofa 
direct-current dynamo or motor can 
be predetermined from the drawings 
before the machine is built, within a 
fraction of one per cent; in fact, he 
relied more upon his calculations 
thau upon an actual test of the com- 
pleted machine, even when performed 


1394. 1895. 


by skilled men. Inone case the cal- 
culated efficiency was 93 per cent, 
and the result obtained by test was 
92.7 per cent, and in another case the 
total flux was found to be 1.38 per 
cent greater than the computed value. 
This agreement is somewhat closer 
than is found in every-day practice, 
but is not accidental and can usually 
be approximated by careful work. 


mine the friction of different bear- 
ings or lubricating oils under various 
conditions of pressure and epeed, or 
the power consumed by fans, pumps 
and other machines. 

Quite a striking example of the 
possibilities of electrica] measurement 
is the determination of the electro- 
motive force of a dynamo machine 
without running it, which | saw suc- 
cessfully carried out more than ten 
years ago. All that is necessary is to 
measure the torque exerted by the 
machine with a given current in its 


§ 
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Fic. 1.—Curve oF Toran Costs AND Units SOLD AT THE BricuTon, Ena., STATION. 


1892, 


armature. ‘This may be accomplished 
by simply clamping a stick of wood 
to the pulley and weighing the pull 
at a given radius by means of aspring 
balance. If the same machine were 
run as a dynamo and had no losses, it 
follows that 
EI 2x«rSP 
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from friction of bearings, brushes, 
etc., may be eliminated by measuring 
the pull plus the friction and then 
minus the friction, the actual pull 
being one-half the sum of these two 
results. The effect of friction may 
also be gotten rid of by tapping the 
shaft when the measurement is made. 
It certainly strikes one as strange that 
electromotive force, which depends 
upon cutting lines of force, can be 
determined while the machine is 
standing still. 

In electro-chemistry and electro- 
metallurgy quantitative relations are 
particularly precise. The ampere 
being defined as the current which 
deposits .001118 grammes of silver 
per second, the weight of any other 
substance 1s by Faraday’s laws pro- 
portional simply to its chemical 
equivalent. ‘This definition elimi- 
nates any error in passing from the 
electrical to the chemical data, or 
vice versa. The volt is also defined 
electro-chemically in terms of the 
electromotive force of a Clark cell. 

The author presented before the 
Institute in May, 1888, a paper on 
“The Possibilities and Limitations 
of Chemical Generators of Elec- 
tricity,”* in which the weights of 
materials, electromotive force and 
other data were given for various 
voltaic combinations. Some of the 
figures were obtained by experiment 
and some by calculation. The paper 
also. gives the electromotive force 
produced by combinations of 13 of 
the most important metals with 
chlorine, bromine and iodine respec- 
tively. The average difference be- 
tween the calculated and tested values 
was less than one-tenth of a volt. 
Even this small error is practically 
eliminated when the results are cor- 
rected by the equation of Helmholtz, 
that is, by adding the quantity 

ads 
+ 7——, in which 7 is the absolute 
dT 


temperature and £ is the electromo- 
tive force of the cell. Since the 
weights of materials liberated or con- 
sumed bya given current in a given 
time can be definitely predetermined 
and the voltage due to acertain chem- 










































































TABLE II.—Comparative effects of the correct charges during the various years of 
development. 
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1887 2 708 | 2393 | 289 | 7.2 3.894 8 7.615 | 4.24 15 9% 264 307 214 8.6 

1888 3 3 2045 | 271 | 588 | 2.805 | 4.245 7.125 | 35 1.325 “89 245 286 170 9 

1892 1 82.27 15.4 210 | 3.1 1.664 | 3.28 6.515 | 2.08 1025 ‘818 219 262 82 9.7 

1893 2 26.22 | 11.93 | 22 | 3.88 1.3505 | 2.5495 | 4.9825 | 1.67 792 615 165 208 69 7.17 

1994 3 25.55 9.06 2.82 | 2.87 9675 | 1.9725 3.9825 1,21 613 -498 131 174 46 6 

1895 4 18.93 8.7 218 | 3.95 ‘9865 | 1.8975 | 8.7225 | 1.285 ‘59 || .465 121 164 5.28 

1896 5 17.86 7.51 237 | 3885 | .988 | 1.6200 | 8.12 1.165 “505 “39 100 148 50 4 

We naturally suppose ourselves to whence ical combination can also be accu- 
be familiar with mechanical energy rSP rately calculated, almost any problem 
and heat ; but as soon as we conyert E=- : in electro-chemistry or electro-metal- 
these well known forms of energy 7.041 lurgy is susceptible of being quite 


into that extremely subtle and mys- 
terious agent—electricity—it imme- 
diately becomes far more definite and 
convenient to control, measure, 
transmit and utilize. In becoming 
intangible, it forthwith acts as the 
most reliable and matter-of-fact tool 
in the hands of those familiar with 
it. For example, the quickest, neat- 
est and most exact method of making 
a test of mechanical friction, or the 
power required in any given case, is 
by the use of an electric motor. In 
this way, for example, we can deter- 


in which r is the radius at which the 
pull is measured, S is the speed in 
revolutions per minute at which the 
dynamo is to be run, P is the pull in 
pounds at the given radius and C is 
the current in amperes. The field 
strength is supposed to remain the 
same. ‘This method is correct what- 
ever the efficiency of the machine 
may be. The electrical and magnetic 
losses due to the C* # effect in arma- 
ture, field current, eddy currents and 
hysteresis do not enter this problem. 
Even the mechanical losses arising 


easily and correctly solved. 

That branch of electro-chemistry 
and metallurgy which employs elec- 
trical heating methods is also very 
definite, the exact amount of heat in 
gramme degrees produced by an elec- 
tric current being always given by 
the simple expression, .24 J* R, or 
24 #1. 

In support of the proposition ad- 
vanced in the title of this address, 
I am able to produce most interesting 
personal testimony. Mr. Edison and 


* Travsactions, vol. v., p. 227. 
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Mr. Tesla have independently ex- 
pressed to me their opinion that elec- 
trical knowledge had become so defi- 
nite and general that almost anyone 
could apply it, and comparatively 
little opportunity was left for inven- 
tion. They believed that chemistry 
and thermodynamics were far more 
uncertain and therefore offered a much 
better field for improvement. ‘These 
views were expressed several years 
ago, and subsequent events have 
shown that they contain a great deal 
oftruth. It is a fact that electrical 
engineering has advanced along the 
lines laid down by these and other 
great inventors, and it is also true that 
much of the work has been done by the 
rank and file of the profession. The 
trails blazed by the pioneers have 
since become broad highways with 
many branching roads, built for the 
most part by common workmen. On 
the other hand, the discovery of the 
Roentgen ray has since been made; 
and both of these investigators have 
given much valuable time to it. It 
would seem, therefore, that the elec- 
trical principles and laws of to-day 
are true for all time, and afford a firm 
foundation for unlimited future 
progress, but there are also many 
additiona] facts yet to be discovered 
that are well worthy of the efforts of 
the greatest genius. 

In conclusion, the following quota- 
tion from the preface of Maxwell’s 
great work on “Electricity and 
Magnetism” is appropriate. ‘‘ The 
important applications of electro- 
magnetism to telegraphy have also 
reacted on pure science by giving a 
commercial value to accurate elec- 
trical measurements, and by affording 
to electricians the use of apparatus on 
a scale which greatly transcends that 
of an ordinary laboratory. The con- 
sequences of this demand for electrical 
knowledge and of these experimental 
opportunities for acquiring it, have 
been already very great, both in 
stimulating the energies of advanced 
electricians and in diffusing among 
practical men a degree of accurate 
knowledge which is likely to conduce 
to the general scientific progress of 
the whole engineering profession.” 

These words were written in 1873, 
and yet they show strong confidence 
in the accuracy of electrical methods 
and full appreciation of the close re- 
lationship between electrical science 
and engineering, as wel] as their 
beneficial effects upon each other. 
At that time the telegraph was the 
only practical application of elec- 
tricity. What language would ex- 
press Maxwell’s wonder if he were 
alive to-day ! 
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A Fine Telephone Directory. 


The EtectricaL Review acknowl- 
edges receipt of the official Cincinnati 
telephone directory, published by the 
City and Suburban Telegraph Asso- 
ciation, of which Capt. G. N. Stone 
is general manager. ‘The directory 
is fresh from the bindery and was 
delivered to subscribers in Cincin- 
nati last week. In addition to the 
names and numberof each subscriber, 
it contains a complete schedule of 
long-distance rates from Cincinnati, 
Covington and Newport, and, besides, 
contains a feature that will undoubt- 
edly prove of great popularity ; 
namely, a numerical list of tele- 
phones, showing in the order of their 
numbers the page in the directory on 
which any number may be found. 
It sometimes happens that the tele- 
phone number is known and the 
name of the subscriber is not, and it 
is for just such emergencies as these 
that thoughtful Captain Stone has 
provided in his fine directory. A 
map of the long-distance territory 
covered by the American Telephone 
and Telegraph Company is included 
in the directory. 
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A Thmart Editor Who Would Not 
Thuccumb. 

** We are thorry to thay,” explained 
the editor of the Skedunk Weekly 
News, in a doubdle-leaded article at 
the head of the first column of his 
editorial page, says the Chicago Rec- 
ord, ‘*that our compothing room 
wath entered lath night by thome 
thcoundrel who thole every ‘eth’ in 
the ethtablithment and thucceeded in 
making hith ethcape undetected. 


PROFITABLE EXTENSIONS OF ELEC- 
TRICITY SUPPLY STATIONS. 


READ BEFORE THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, NIAG- 
ARA FALLS, N. Y., JUNE, 18»7, 
BY ARTHUR WRIGHT. 





(Concluded from page 131.) 
In the comparison of the cost of 
an electric lamp with that of gas, it 
has been assumed that the gas is of 
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Fic. 2.—CurvE SHowinG VARryING RATE OF CorRRECT CHARGES AT THE 
Bricuton, Ene., STATION. 


‘It hath been impothible, of 
courthe, to procure a new thupply of 
etheth in time for thith iththue, and 
we are thuth compelled to go to 
preth in a thituation moth embar- 
rathing and diththrething; but we 
can thee no other courthe to pur- 
thue than to make the beht thtagger 
we can to get along without the 
mitthing letter, and we therefore 
print the Newth on time regardleth 
of the lothth we have thuthtained.” 








The Inventor’s Reward. 

The following story, as told by the 
Springfield, Mass., Republican, shows 
how an inventor’s talents are some- 
times recognized: ‘‘A young man 
employed at $1.80 a day in one of the 
factories in New Britain, Ct., re- 
cently invented an attachment to a 


a quality known as 16 candles, which, 
burnt with ordinary burners, gener- 
ally gives two candle-power per cubic 
foot. 

In order to make the comparison, 
in Columns 8, 9 10 of Table II, be- 
tween the charges for electricity and 
gas, applicable to other towns, it 
seems to the author fair to assume 
that the ratio of the cost of produc- 
ing gas and electricity in any one 
town bears generally a constant ratio, 
as the items which affect this, such 
as the cost of capital, coal, labor, etc., 
would generally vary in similar pro- 
portions. 

From Table IT it will be seen that, 
even in the year 1893, when some- 
thing under 300,000 kilowatt hours 








TABLE IV.—Showing total investment and annual charges to revenue 
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machine on which he was working, were sold, the charges for a 16- 


which promises to be of great value. 
Four men were employed on this 
machine prior to his invention, and 
its use was about to be abandoned 
because of the expense attending the 
running of it. The young man de- 
vised an attachment which, when 
applied to the machine, permitted 
one boy to attend it, and he can 
turn out as much work as the four 
men could previously. This machine 
is run regularly every day, and it is 
doing good work at a saving of $6 a 
day over former cost. The president 
of the company gave the young man 
a check for $25.” 


candle-power lamp, burning four 
hours a day throughout the year, 
would have been less than gas at 80 
cents per 1,000 feet, and that last 
year, when the supply was under 
1,500,000 kilowatt hours, electricity 
burnt under these circumstances 
could compete with gas at 50 cents ; 
while for street lamps, or lamps used 
in basements all day long, electricity 
was cheaper than gas at $1 per 1,000 
feet, in 1887, supplied from the small 
pioneering station. 

Columns 11 and 12, of Table II, 
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giving the charges for current and 
total inclusive cost for a 500-watt are 
lamp. may be of interest, as also may 
be the proper tariff for motive power, 
shown in Columns 13 and 14 of the 
same table. 

To illustrate how impossible it is 
for electricity to be supplied on a 
uniform tariff at so low a price to the 
Jamps used in the average house of 
the middle classes as it can be profit- 
ably done on an equitable sliding 
scale, it is only necessary to note that 
to have produced the same amount of 


‘ profit in 1896 the uniform charge per 


kilowatt hour would have been, to 
this four-hour class of consumer, 9.3 
cents against the equivalent charge of 
7.5 cents, or at an increased charge of 
25 per cent. 

If we take the case of saloons and 
clubs, which keep open late through- 
out the year, and burn, on the average, 
their lamps six hours a day, the nec- 
essary uniform charge would have 
been 46 per cent higher, and, in the 
case of basement users, using their 
lamps 10 hours a day, on the average, 
throughout the year, a uniform charge 
would have to have been 70 per cent 
dearer than it could have been sup- 
plied on the system of equal profits, 
whereas the one-hour consumer, on 
the uniform system, would have been 
charged 9.3 cents against the proper 
charge of 17.86 cents per kilowatt 
hour, and, as 15 cents would have 
been the actual cost to the supply 
station in giving him this kilowatt 
hour, the company would have lost 
no less than six cents for every kilo- 
watt hour so sold. 

It may be thought that the amount 
of the service rentals shown in Column 
8, of Table I, to be equitable in the 
different years,may prevent the classes 
the author so strongly suggests should 
be catered for from being able to 
benefit in point of economy by a 
supply ; but it is easy to show from 
the tables that even in the year 1894, 
with a sale of 583,701 kilowatt hours 
in any ordinary residence where at 
Jeast four lamps are generally used 
till 10 p. M., any householder should 
have been able to get electricity 
cheaper than gas. Morever, directly 
cheaper forms of electricity meters 
are put on the market, and meter 
readings can be taken once a quarter 
instead of once a month, as hitherto, 
these service rentals will very much 
diminish. 

In case any of the members should 
be inclined to think that there is no 
necessity to depart from the ordinary 
method of charging a uniform price 
per lamp hour, the author has pre- 
pared the curves showing how very 
slightly the total costs of a central 
supply company vary in the different 
months of the year, nothwithstand- 
ing the enormous variation in the 
number of kilowatt hours sold. 
These curves, in the author’s opinion, 
are the most speaking condemnation 
any manager can possibly have of 
the commercial unsoundness of the 
uniform method of charging. 

In order to demonstrate very clearly 
the effect of the gradual development 
of the business on an equitable slid- 
ing scale of charges, the author has 
prepared the curves showing how the 
varying charge per kilowatt hour, 
according to the number of hours the 
demand is used, has diminished in 
the various years, as many managers 
have suggested that this necessity 
for a high initial rate will disappear 
on electricity being more generally 
used, 
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NEW YORK STREET RAILWAY 
MEN. 
(Continued from page 137.) 

J. H. McCormack, general ~ 1. 1 Brook 
lyn Heights Railway C©o.. meng he . 

John W. McNamara, Albany +2, Co., Inter- 
national. 

Henry 8. Newton, Syracuse Rapid Transit Rail- 
way Co., Syracuse, N. Y. 

Edmund O’Connor, attorney of association, Bing- 
hamton, N. 

B. W. Porter. Saratoga Traction Co., No. 99 
Cedar street, N. 

Alex J. Porter, "director, N. F. & S. Railroad, 
Niagara Falls, N. Y. 

T. C. Penington, secretary American Street 
Railway Association, No. 2020 State street, Chi- 


cago, Ill. 
G. T. Rogers, gregeent Binghamton Railroad 


Co., Binghamton, 
Geo. H. Sliney, Nassau Railroad Co., Brooklyn, 


~ Chas. H. Suen, superintendent Troy City Rail- 
way, Troy, 


y 2 
C. B. a Hoosick Railway Co., Hoosick Falls, . 


E. F. Seizas, Amsterdam Street Railway Co., 
Amsterdam, N. 

Burt Van ag Niagara Falls & Buffalo Railway, 
Niagara Falls. N. Y. 

Thomas H. Fearey. ident C daigua Elec- 
tric Railroad Co., Canandaigua, me Ue 

w. W. Wheatiy, secretary Brooklyn Heights 
Railroad Co., Brooklyn, N. 

Henry M. Watson, president Buffalo Railway Co., 
Buffalo, N. Y. 
REPRESENTATIVES OF MANUFACTURING INTERESTS. 

Giles S. Allison, St. Louis Register Co., No. 18 
Broadway, New York. 

A. E. Aeby, The Pennsylvania Steel Co., No. 2 
Wall street, New York. 

H. E. Adams, Central Electric Co., Chicago, Ill. 

k. H. Bach, General Electric Co., No. 44 Broad 
street, New Yor 

Wm. J. Clark, General Electric Co., New York, 
i 4 


©. Evans, The Joh»son Co., New York, N. Y. 
Thomas H. Fearey, General Electric Co., Buffalo, 





Rn. F. 
J. A. Granger, New York Car Wheel Works, New 


York 

¢. W. Haskell, J. G. Brill Co., Philadelphia, Pa. 

Percy Hollbrook, Webb Joiut Manufacturing Co., 
Cotton Exchange, "New York. 

Geo. J Jackson, sooeey National Conduit and 
Cable Co., New York, N. 

E. J. Lawless, American Car Co., Nu. 115 Broad- 
way, New York. 

Elmer P. Morris, McGuire Manufacturing Co., 
No. 15 Cortlandt street, New York. 

Frank MacGovern, Rossiter, MacGovern & Co., 
New York. 

F.ank A. Morrell, Sterling Supply and Manufact- 
uring Co., New York. 

Geo. T. Manson, the Okonite Co., New York. 

D W. Pugh. foem, Stephenson Co., New York. 

R. K. Poitk, Wm. _— Jr., & Co.. Manufact- 
uring ‘Philadelphia, P ‘a. 

H. N. Ransom, Consolidated Car Heating Co., 
Albany, N. Y. 

Fraoklin Sheble, Edison-Brown Rail Bond, Phila- 
delph:a, Pa. 

G. W. Swan, John A. Roebling’s Sons Co., New 
York, N. Y. 

Wm. H. Ten Broeck, Diamond Truck and. Car 
Gear Co., Kivgston, N. Y. 

A.C Vi osburgh, the New Process Rawhide Co., 
Syra: use, 

C. R. Vincent, vice- president the Ball-Wood Co., 
New York. 

C. N. Walsh, McIntovh, Seymour & Co., New 
York. N. Y. 
H. D. Watson, The Edw. P. Allis Co., Milwaukee, 
Wis. fs 

D. F. Potter. General Electric Co.. Buffalo, N. Y. 

J. Me thie, General Electric Co.. New York. 

Edgar P. Anderson, Dublin United Tramways 
Co., Dublin, Ire. 

8. Beet.n, Dick Ress & Co., Hove, Sussex, Eng. 

Wm. Anderson. secretary and eaaael Dublin 
United Tramways Cu., Dublin, 

Frauk M. Baker, railroad comuntasioner, Owego, 


N. Y. 
Ashley W Cae. New York State railway commis- 
sion, Albany, N. Y. 

Geo. W. Dunn, railroad commissioner, Bingham- 
ton, N. Y. 

J. B. Concanon, Dublin, Soames, Barcdona 
& Tramway Union Co., London, Eng. 

Alfred Dickinson, European Tramways, Birming- 
ham, Eng. 

Gessae Fett, managing director, Dick Kerr & 
Co., Lon 

i.¥. Murphy, Dublin Tramways. Dublin, Ire. 

Wm. Martin Murphy, Dublin & Belfast Tramway, 
Dublin, Ire. 

Peter C. Deming, superintendent Buffalo Railway 
Co., Buffalo, N. Y. 

T. Stoddard Beattie, The Municipal Record and 
Advertiser, New York, ye Be 

T. J. Nicholl, Roche-ter Railway, Rochester, N.Y. 

John A. Read. Tonawanda Railroad Co., North 
Tonawanda, N. Y. 

. A. Esteh, president R. D. Nuttall Co., Alle- 
gheny, Pa 

Edward P. Sharp, manufacturer's agent, Buffalo, 


Ze 

~ Pemberton Smith, New York Car Wheel Works, 
Buffaio, N. Y. 

=. L. Shippy, John A. Roebling’s Sons Co., New 
Yo 

E. B. Waite, Tonawanda Railroad Co., North 
Tonawanda. 

Charles N. wees. R. D. Nuttall Co., No. 31 State 
street. Boston, 

W. Phillips, Wiagara Falls Park & River Railway, 
Niagara Falls, O 

Ames Van Eten, Kingston City Railroad Co., 
Rondout, N. Y. 

C. R. Barnes, Temqgeter State Railroad Commis- 
sion. Rochester, 

Frank A. Estep, eineneone and treasurer, R. D. 
Nuttall Co., Allegheny, Pa. 
‘ A oe Randall, Christensen Engineering Co., Hart- 
() 

A.C. Vosburgh, secretary and treasurer, The New 
Process Rawhide Co.. Syracuse, N. Y. 

E. Peckham, president Peckham Truck Co., and 
E. G. Long. 

THE PRESS WAS REPRESENTED AS FOLLOWS: 

EvecrricaL Review, Charles W. Price ; Electric- 
ity, Charles D. Shain; Flectrieal Engineer, y 
Martin: Electrical World, L. H. Parker; Street 
Railway Journal, James i McGraw, W. H. Tay- 
lor ; Western Electrician, J. B. O'Hara; ‘Stenog- 
rapher, T. E. Cr ; Street Railway Review, 
F. 8S. Kenfield. 


The president’s address was re- 
ceived with much applause. 

Secretary Robinson then read the 
report of the executive committee, 
and Mr. Clark moved that the report 
be received, approved and spread 
upon the minutes. 





The report of the treasurer was 
then read, and showed the financial 
transactions of the year to be as 
follows: 


ce spe Ee $7,687 62 
INS 65.4 + 0:8 2000 6,326 24 
Balance.......... $1,361 33 


Report was accepted. 

The President: The next order of 
business is the reading and discussion 
of papers. I will state that a dele- 
gation of prominent tramway men is 
here from abroad, and, in behalf of 
the association, I extend to them a 
hearty welcome, and also invite them 
to enter into our discussions, and per- 
haps we can get some light from the 
other side. 

‘“*How Can We Increase the Effi- 
ciency of Employés?” was read by 
a W. Wheatley, of Brooklyn, 


Mr. J. B. Cahoon: I agree most 
heartily with all that Mr. Wheatley 
has said, but Ido not think he has 
carried the matter far enough—not 
as far as we have carried it on our 
road in Elmira. We not only go into 
the subject of a thorough examination 
of the man as to his personal charac- 
ter and habits, etc., but, as far as 
possible, have conformed to the law 
of the State, and placed him in the 
power-house and given him athorough 
training there, and followed that up 
with a course in the machine shop 
and car house and endeavored in that 
way and through careful training on 
the cars to put him in a position to 
understand what his duties are. We 
have also taken up the social side of 
the life of the conductors and mortor- 
men and established a club-room for 
them, with the daily papers, electrical 
papers, prominent magazines and 
various games and things to amuse 
them when off duty. 

The President: Will Mr. Murphy 
or one of our friends from across the 
water tell us what they do there ? 

Mr. Murphy: Asatramway mana- 
ger for 20 years, I have had some ex- 
perience in this line, and fully ap- 
prove the sentiments expressed 
in the paper which has been read; in 
fact, it is quite in accordance with 
my own views. We have a rather 
different class of people in Dublin 
from what you have in this country ; 
the men are apt to keep their posi- 
tions longer. We have many men in 
our company who have been with us a 
great many years, and a service stripe 
for 10 or 15 years would be quite 
common. We look after the comfort 
of the men as far as we possibly can, 
and increase our efforts each year. 
We have a road 45 miles long with 
1,600 horses. We are about to adopt 
the electric system, and it is with 
that object in view that the com- 
mittee has come over here, consisting 
of two directors and myself. 

The President: The next paper 
will be ‘‘ A Decade of Electric Rail- 
road Development,” by Mr. W. J. 
Clark, of New York. 

Mr. Clark read the paper, which 
was received with great applause. 

On motion the meeting adjourned 
until 2.30 o’clock. 


TUESDAY AFTERNOON’S 


The president called the meeting 
to order at 2.45, and the first paper 
read was by Mr. Caryl D. Haskins, of 
Boston—the ‘‘ Economical Influence 
of Accurate Measurements.” 

Mr. Cahoon: There is a factor in 
this question which interests us all, 
and that is, how much does the meter 
cost ? 

Mr. Haskins: The 25 amperes, 500 
volts, is $40; the 50 amperes, 500 
volts, is $50, with a discount of 50 
per cent. 

The President : Where have these 
meters been adopted ? 

Mr. Haskins: The meter bas not yet 
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been adopted by anyroad. It has not 
yet been offered on the market. It 
has just gone through its final test 
in our hands. It has been running 
on the Lynn & Boston road over the 
roughest section of their line. 

The President: The next paper is 
on ** The Advantages of a Car Mileage 
Record,” by T. J. Nicholl, of Roch- 
ester. 

Mr. Nicholl: Mr. President and 
gentlemen of the convention, I have 
a paper here which was prepared by 
our mileage clerk, Mr. Charles J. In- 
galls, and any credit which may at- 
tach to the paper is certainly due to 
him. Mr. Nicholl then read the 
paper. 

The President : Iam sure the mem- 
bers will have something to say on 
this subject of car mileage. 

Mr. Cole: My system is similar in 
detail to the one which Mr. Nicholl 
describes; the motorman turns in a 
report which is taken off by the 
starter, and in all its details it is simi- 
lar to the Rochester system. 

The President: The next paper is 
‘*Facts and Fancies of Railroads,” 
by Mr. W. W. Cole, of Elmira. 

Mr. Cole: In the preparation of 
my paper I have been guided, to a 
great extent, by the nature of articles 
which have appeared in the public 
press. The public are being educated 
in-the belief that the nickels taken 
in by street railroads are by some 
miraculous process being turned to 
gold and the gold is used in the cor- 
ruption of public men. Such asser- 
tions are an obstruction to the liberal 
policy of a street railroad and hinder 
its good service; and, at the same 
time, it is an insult to public men. 
I believe public officials and railroad 
men should educate the people as to 
the facts and dissolve the fancies. 
Mr. Cole then read the paper. 

The President: The next paper on 
the list is by Mr. H. S. Newton, of 
Syracuse —‘‘ Tract Bonding: How 
Can We Obtain the Best Results ?” 
Mr. Newton read the paper. 

Mr. McNamara: I ask the writer 
of the paper the method of placing 
the bonds in position which he uses; 
whether an attempt could be made 
to get six times the conductivity of 
the area of the bond wire ? 

Mr. Newton: We get nearly ten 
times. 

Mr. McNamara: In what manner ? 

Mr. Newton: The contact between 
the bonds and the rail is made 
through a plate at the terminal at 
each end of the bond which ia so de- 
signed as to have about ten times the 
surface of the cross-section of the 
wire itself. 

Mr. McNamara: How do you dis- 
tribute it from the wire ? 

Mr. Newton: The bond has six 
times the area of the cross-section of 
the copper conductor and comes in 
contact with an equal surface of the 
rail. 

Mr. McNamara: How do you se- 
cure that, with 0000 wire ? 

Mr. Newton: It has contact termi- 
nals cast on the ends of the wire 
which are soldered to the web of the 
rail. 

Mr. McNamara: Do you do that 
by increasing the diameter of the 
terminal, or spreading out the copper 
in some way ? 

Mr. Newton: There is a bond 
terminal cast on the copper. 

Mr. McNamara: What is the diam- 
eter of that ? 

Mr. Newton: It is about two and 
a quarter inches diameter ? 

Mr. McNamara: I am much inter- 
ested in this paper, as in anything 
that Mr. Newton undertakes to dis- 
cuss. I amsure there is no one thing 
that street railroad men need give 
more attention to at this time than 
the perfect bonding of the tracks, 
not only for economy and operation— 
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that is, to utilize all the power gener- 
ated at the station—but to get rid of 
what I feel is coming one of these 
days: large claims for damages by 
reason of electrolytic action. If a 
majority of the people of the State of 
New York decide they are going to 
own the street railroads of the State, 
what are you going to do about it? 
Are you going to revolt? There are 
not enough of us. A large number 
of the people of the State of New 
York are determined that it is econ- 
omy and good for the people to own 
all the street railroads, telephone and 
telegraph companies. I want to call 
attention to a paper in this month’s 
Street Railway Journal by Mr. Ed- 
ward E. Higgins, a very thoughtful 
paper ou this subject of municipal 
ownership. I understand he is dis- 
cussing the subject with Mr. Warner, 
of New York. He takes a stand in 
favor of municipal ownership. I 
commend this paper to every member 
of this association as a thoughtful 
and able paper on the subject, and, 
while I differ entirely from the con- 
clusions and the remedies which Mr. 
Higgins suggests, I am very much 
indebted to him, and I am sure every 
member of the association would be if 
he read the paper. Mr. Higgins has 
adduced some valuable facts, and has 
stated them in a very plausible man- 
ner, in comparing the service in 
Glasgow with that given in Brooklyn 
and Boston, two cities of equal popu- 
lation but of much greater area. 

The President: The reason I did 
not ask for discussion on Mr. Cole’s 
paper is that we have another paper 
to be read by Mr. Vreeland on the 
same subject of municipal ownership, 
and it was my idea to discuss them 
both at the same time. 

Mr. Cole: I would say that I think 
the public should be educated by our 
public men to understand that every 
time a Jaw is passed which is benefi- 
cial in a measure to a railway, that it 
is also a benefit to the people, because 
the railway,is enabled to give better 
service. ‘The newspapers should not 
howl bribery, etc., because the laws 
sometimes give a benefit to the rail- 
road. A railroad company does busi- 
ness on the same principle as a mer- 
chant. They have something to sell; 
they sell rides on their cars. The 
more attractive tney can put the ride 
on the market, the more rides they 
will sell. The mere fact that the 
public patronizes roads in such large 
numbers shows that they appreciate 
these efforts, and they should be edu- 
cated to appreciate that laws passed 
for the benetit of service railroads are 
also for the benefit of the people at 
the same time. 

The President: The paper by Mr. 
C. L. Rossiter, of Brooklyn, ‘‘Ad- 
vantages of Up-to-Date Street Rail- 
road Service; Why the Rate of Fares 
Should Not Be Reduced,” is next on 
the programme. 

The secretary read Mr. Rossiter’s 
paper. 

Mr. J. P. E. Clark read the paper 
by Mr. Rubert Dunning, of Buffalo, 
on ‘‘The Repair Shop.” 

On motion, adjourned. 





A brief meeting was held on Wed- 
nesday morning, at which no business 
was transacted, and the meeting ad- 
journed, so that the delegates might 
take the trip to Lewiston, etc. 

At three o’clock in the afternoon 
the meeting reconvened. 

President Rogers: I appoint as the 
nominating committee Messrs. Mof- 
fitt, Robinson and McCormack. 

The paper by Mr. H. H. Vreeland 
on “ Municipal Ownership” was then 
read. 

The President: We could discuss 
this paper for the balance of the after- 
noon, and I wish we might have some 
discussion upon it; but as it seems to 
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be the desire of the members to pro- 
ceed with the reading of the papers 
we will proceed to the next. 

Mr. H.S. Cooper then read a paper 
on ‘*The Prevention of Accidents; 
The Best Method to Accomplish this 
End.” 

Mr. J. P. E. Clark: Owing to the 
lateness of the hour and the amount 
of business to be transacted, I move 
that the remaining papers be read by 
title, and I believe, under the circum- 
stances, the gentlemen who prepared 
them will not be affronted. The 
motion was carried. The papers re- 
ferred to are ‘*‘ Low Joints—How to 
Prevent Them,” by C. L. L. Allen, 
of Syracuse; ‘‘ Street Car Wheels— 
Should They Be Made Heavier?” by 
F. D. Russell, Rochester; ‘* Construc- 
tion and Maintenance of Car Bodies 
and Trucks,” Robert Dunning, Buf- 
falo. 

Mr. J. P. E. Clark: I move that a 
committee of five be appointed to con- 
fer with the railroad commissioners 
of the State for the purpose of fram- 
ing a set of standard or uniform rules 
to govern the operation of street rail- 
roads of our State. The committee 
should be selected from the larger and 
representative roads of the State, and 
be appointed after careful considera- 
tion, as I believe this is an important 
matter for the street railroads and the 
public of the State. 

Mr. A. L. Johnson, Brooklyn: I 
believe this is the most important 
matter which has come before the 
meeting. I believe that the framing 
of just such rules will do more to 
prevent accidents than anything else. 
The greatest preventive of accidents 
is that the men who run the railroads 
should do the thinking for the em- 
ployés. We run 150 miles of road. 
At every bicycle street we have a 
‘*stop” sign that means stop, not 
slow up. At 140 different places we 
have ‘‘slow ” signs wherechildren con- 
gregate on the street. All cars must 
kee) 200 feet from the one ahead. 
There are five dangerous curves, and 
200 feet ahead of the curve there is a 
circuit-breaker, and the lights in- 
stantly go down. It takes the action 
of both motorman and conductor to 
proceed over the curve, as the latter 
must change the trolley to the live 
wire and give the usual two bells. 
At all street railroad crossings we 
stop the cars. At steam - railroad 
crossings our men go across the track 
and signal the car, as we do not rely 
upon the flagmen. Ido not believe 
it is always desirable to educate your 
men and keep them for a long time. 
The most dangerous accidents we 
have are with old men, and not with 
new ones. It is the would-be expert 
who often gets into difficulties, es- 
pecially in colliding with other 
vehicles in taking too many risks. 
We accept no excuse for a car run- 
ning into a vehicle ahead of it if the 
brakes are in good order. 

Mr. McNamara: I think the re- 
marks of the last speaker demonstrate 
that this committee should be com- 
posed of men from the great cities, 
especially the Greater New York. 
They have collisions and other diffi- 
culties there which do not occur in 
other places. I think what would be 
safe for New York would be safe for 
Buffalo, Rochester and Albany. 

Mr. Clark’s motion was put and 
carried. 

The President: I will appoint 
Messrs. H. H. Vreeland, of New 
York; C. L. Rossiter and A. L. John- 
son, of Brooklyn; H. H. Littell, of 
Buffalo, and J. W. McNamara, of 
Albany. 

A telegram from Mr. C. L. Rossiter, 
ae ay of the Brooklyn Heights 

ailroad Company, inviting the asso- 
ciation to hold its next meeting in 
that city, was read. 

Mr. Johnson seconded the invita- 
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tion, and assured the association of a 
hearty welcome. 

On motion, the invitation was ac- 
cepted. 

Mr. J. P. E. Clark: The Street 
Railway Association of the State of 
New York has two important func- 
tions—the protection of the rights of 
its members, and the holding of the 
annual convention. 1 believe the 
anuual meeting is an important 
matter; the interchange of ideas is 
of great practical importance. I 
arose simply to say that the business 
of the meeting should not be made 
subservient to the entertainment. 
We appreciate the good time we have 
had, but the royal entertainment we 
have received has overwhelmed the 
business, and we have not been able 
to properly discuss the papers pre- 
sented. I desire to suggest that, in 
conducting the next annual meeting 
and subsequent conventions, the 
business of the convention be con- 
cluded before the question of pleasure 
is considered. (Applause.) 

Mr. McNamara: I move that a 
vote of thanks be extended to the 
Buffalo & Niagara Falls Electric 
Railway, the Niagara Falls & Lewis- 
ton Railroad, the Niagara Falls & 
Suspension Bridge Railway, the Lew- 
iston & Youngstown Frontier Rail- 
way, the Niagara Falls Park & River 
Railro: d, the Niagara Falls & Clifton 
Suspension Bridge Company, the 
Niagara River Navigation Company, 
the Cataract Construction Company, 
the Niagara Falls Hydraulic Power 
and Manufacturing Company, the 
International Hotel Company and 
the local committees of arrangement 
and reception for their courtesies and 
the arrangements which they made 
for the entertainment of the dele- 
gates and others at the meeting. 
Carried. 

Mr. B. W. Porter, secretary of the 
Connecticut Street Railway Associa- 
tion, requested that the members of 
that association be invited to attend 
the conventions of the New York 
association. 

On motion of Mr. McNamara, the 
secretary was instructed to issue in- 
vitations in accordance with the 
request. 

On motion, adjourned. 

Tuesday night a fine banquet was 
held at the International Hotel. The 
following were the toasts : 

Toastmaster—Hon. W. Cary! Ely. 

Welcome—Hon. Arthur ©. Hast- 
ings. 

‘¢ The Empire State ”—Hon. James 
M. E. O’Grady. 

‘“‘The Niagara of To-day”—Hon. 
Thomas V. Welch. 

**Street Railroads from the Con- 
sumers’ Stand point ”—John Kendrick 
Bangs. 

‘Our Hosts” — Hon. Edmund 
O’Connor. 

“*The Railroad Commissioners ”— 
Ashley W. Cole. 

‘Our Transatlantic Visitors ”— 
William Murphy, Mr. J. B. Concan- 
non. 

‘The Association ”—John W. Me- 
Namara. 

‘“‘The Railway Press”—J. H. Mc- 
Graw. 

“The Ladies”—J. H. Stedman. 

“The Supply Men of To-day” 
—W. J. Clark. 

John M. Brinker, Esq., was also 
called upon to make remarks. 

WEDNESDAY. 


The following officers were elected 
at the Wednesday meeting, and Brook- 
lyn decided on as the next meeting 
place : 

OFFICERS, 1897-98. 

President : G. Tracy Rogers, presi- 
dent Binghamton Railroad Company, 
Binghamton. 

First vice-president: W. Caryl 
Ely, president Niagara Falls Electric 


Railway Company, Niagara Falls, 
N. Y. 


Second vice-president : J. T. Nich- 
oll, vice-president Rochester Railway 
Company, Rochester, N. Y. 

Secretary and treasurer: Henry A. 
Robinson, vice-president Metropolitan 
Street Railway Company, New York. 

Executive committee: President, 
secretary and Herbert H. Vreeland, 
president Metropolitan Street Rail- 
way Company, New York ; John W. 
McNamara, treasurer and general 
manager The Albany Railway, Al- 
bany; Henry M. Watson, president 
Buffalo Railway Company, Buffalo ; 
Clinton L. Rossiter, president Brook- 
lyn Heights Railway Company, Brook- 
iya, N.Y. 


Street Railway Convention Notes. 


Prof. S. H. Short and Messrs. 
Harding and Cook were present in 
the interest of the Walker company. 

Tally-ho rides were very popular 
and were participated in by the ladies 
during both the charming days of 
the convention. 


The Central Electric Company 
had quite an elaborate sample-board 
exhibit that was ablv presided over 
by Agent Adams, of Buffalo. 

President G. 'T. Rogers, of Bing- 
hamton, was uvanimously re elected, 
and is a fine presiding officer and a 
zealous and hard-working official. 


Mr. F. MacGovern, of New York, 
was present in behalf of Rossiter, 
MacGovern & Co., the electrical deal- 
ers, of this city. His friends are 
many in the street railway field. 

Mr. George T. Manson ably repre- 
sented the Okonite Company, and 
introduced the street railway men to 
some new insulation at Lewiston, so 
as to equip them for the Gorge trip. 

Major H. C. Evans and Mr. J. H. 
Rutherford ably represented the large 
interests of the Johnson company. 
Major Evans isa fixed and popular 
fact at all important gatherings of 
street railway men. 

The Railroad Commissioners of the 
State were present. Col. Ashley W. 
Cole and Secretary Charles De Freest 
were in popular evidence, as was also 
Senator O’Connor, attorney for the 
Street Railway Association. 

President Ely and general man- 
ager Van Horn, of the Niagara Falls 
& Buffalo line, extended every 
courtesy to both the street railway 
and Edison visitors. So did the 
genial Captain Brinker, president of 
the Gorge route. 

Agent Ten Broeck represented the 
Diamond Truck and Car Gear Com- 
pany, of Kingston, and gave away a 
convenient note book souvenier. The 
Diamond double truck conveyed the 
visitors to Buffalo on the new electric 
line, and the improved No. 5 truck 
is in regular use on the Niagara 
Falls & Suspension Bridge line. 

Mr. F. C. Randall, of Hartford, 
Ct., enterprisingly represented the 
Christensen air brake. Mr. Ran- 
dall’s wide acquaintance in the street 
railway field gave him a particular 
advantage in securing listeners to his 
discourses on the good qualities of 
his street car brake. A number of 
attractive catalogues were distributed. 


The International Hotel compli- 
mented the street railway visitors 
with beautiful badges, and as it 
became known that these were good 
for passage to Toronto and over all 
street car lines entering the city, 
their value rapidly increased. The 
visitors greatly appreciated this cour- 
tesy on the part of the International. 

Secretary Charles R. Vincent, of 
the Ball & Wood Engine Company, 
New York, was another gentleman 
who impartially attended both con- 
ventions, and found friends in num- 
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bers to greet him at each hotel. He 
had the privilege of representing a 
company, the excellence of whose 
product did not require announce- 
ment in either the lighting or trac- 
tion fields, for its modern work is 
known all over the United States. 

Mr. E. Peckham, the well known 
head and front of the Peckham 
Motor Truck and Wheel Company, 
and Mr. E. G. Long were present in 
the interest of their universally suc- 
cessful truck. A beautiful nickel- 
plated model, with illustrated de- 
scriptive matter, occupied a center 
table in the hotel lobby. The Peck- 
ham company is one that never 
stands stil], and new and valued im- 
provements, suited to the new de- 
mands, are constantly being made. 

a => : 


Edison Convention Notes. 


Mr. Luther Stieringer was made 
sergeant-at-arms and bore his honors 
with blushing modesty. 

Mr. Edison was unable to be pres- 
ent, but sent his regards to all the 
men engaged in “selling juice.” 

The convention buttons were par- 
ticularly neat and contained a pic- 
ture of Edison. They were dis- 
tributed by Mr. Kruesi. 


W. A. Stadelman, of New York, 
arrived late, with Mr. Tallman, of 
Pittsburgh. They were soon even, 
however, with the early arrivals. 


The General Incandescent Arc 
Light Company, of New York, had a 
small and attractive exhibit in Parlor 
F, of the Cataract House. 


The Cataract House printed in its 
menus an excellent likeness taken 
from the Revrew’s pages of Thomas 
A. Edison. The menus became me- 
mentos. 


Mr. S. Dana Greene, of the General 
Electric Company, was constantly 
greeting old friends in the Edison 
gathering. Mr. B. E. Sunny, of 
Chicago, was another welcome vis- 
itor, arriving on Wednesday from the 
West. 

Secretary H. L. Shippy and Gen- 
eral Agent Gideon Swan represented 
very thoroughly the J. A. Roebling’s 
Sons Company and impartially di- 
vided their time and presence between 
the Edison and Street Railway Con- 
ventions. 


Mr. Elmer P. Morris, of New York, 
gave quite an exhibit in double par- 
lors, including Keystone instruments, 
Monarch insulating paint, Hemingray 
insulators, etc. The new Keystone 
are light ground detector greatly in- 
terested the wide-awake electric light 
men. 


Former President J. S. Humbird, 
of Pittsburgh, was greeted by old 
friends on all sides. Mrs. Humbird 
accompanied him. Mr. Humbird is 
now at the head of the Washington 
Carbon Company, ard with Secretary 
Crider is securing a magnificent car- 
bon business. 


Mr. Charles R. Huntley and Mr. 
George Urban came over from Buf- 
falo Tuesday afternoon and spent 
about a week’s time before returning 
the same evening. Since Huntley 
and President McKinley together 
drove the first stake for the Pan- 
American Exposition, both still speak 
to old friends as ever before. 


Mr. George J. Jackson, of the 
National Conduit and Cable Com- 
pany, presided at a dinner table at 
the Cataract House, where were seated 
Dr. Wm. M. Habirshaw, H. L. 
Shippy, Chas. R. Huntley, Attorney 
Beals, George Urban, Samuel Ineul] 
and one modest man. The occasion 
was very happy and the Buffaloites 
just managed to catch the last train 
home. 
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New Telephone and Telegraph 
Companies. 





NORTHVILLE, N. Y.—The telephone 
line between this place and Batvheller- 
ville is nearly completed. 


RocueEster, N. Y.—A. K. Wetmore, 
of North Cohocton, has built a tele- 
phone line between that place and 
Atlanta, and Hatch, Otto & Company 
will build a line from Atlanta to Way- 
land. L. H. Barnum has the contract. 


Eris, Pa.—The new telephone line 
from this place to Union City has 
been completed as far as Waterford. 


Extmwoop, Itut.—The Elmwood 
Telephone Company has been incor- 
porated. Incorporators: Marshall T. 
Lott, E. Gabriel, 'T. J. Morton, John 
Clinch and E. H. Dillon. 


BALTIMORE, Mp.—A syndicate, 
composed of five Philadelphia capi- 
talists, two of whom are connected 
with the Pennsylvania Railroad Com- 
pany, is negotiating for the purchase 
of the Home Telephone Company, of 
Baltimore. 


RicHMOND, Va.—The Long-Dis- 
tance Telephone Company has leased 
the large room at No. 1004 Hull 
street, to be used for their Manches- 
ter exchange. 


STATESVILLE, N.C.—The telephone 
line to Bradford’s and Yount’s stores 
in Shiloh township has been com- 
pleted. 


ScoTLAND Neck, N. C.—Mr. S. K. 
Fountain, of Rocky Mount, will estab- 
lish a telephone exchange in this city. 


CUMBERLAND, Mp.—The Chesa- 
peake & Potomac Telephone Com- 
pany expects to have its line com- 
pleted to this place by November 
next, when telephone communication 
can be had between Cumberland and 
Washington and Baltimore via 
Hagerstown. 


Scnoo.tcraFr, Micu.—The Bell 
Telephone Company is putting in 
metallic circuit ‘phones in this village, 
and will have a long-distance station. 


MILWAUKEE, Wis.—The American 
Telephone Company, which has its 
line completed through to St. Paul, 
will build a branch line from Tomah 
to La Crosse if the Common Council 
of La Crosse will grant a franchise. 
The branch line is completed to 
Sparta. 

St. Dents, Mp.—Permission was 
granted to W. R. Eareckson, M. D., 
and Arthur Williams, M. D., to con- 
struct a telephone line from this 
place through Catonsville avenue to 
Elkridge. 

Port Huron, Micu.—The New 
State Line Telephone Company’s 
trunk line has been completed between 
this place and Detroit. 


CHARLESTON, 8. C.—A telephone 
line is being put up between Johnston 
and Saluda, C. H. This will give a 
connection to Edgefield and Augusta. 


DurAND, Wis.—O. G. Potter, 
W. L. Murray and A. B. Lenhart, of 
Pepin, have effected the organization 
of the Pepin Telephone Company. 


ELECTRICAL REVIEW 


They have just completed their line 
from Pepin to Stockholm and now 
have a through line from Durand to 
Stockholm. The company proposes 
placing telephones at Ella, Plum 
Creek and other points, and also 
hopes to reach Lake City, Minn. 
The line comes in contact with the 
Union Telephone Line Company at 
Stockholm, making a connection 
with all points in Pierce County 
stations. 


ATHENS, TENN.—The Decatur & 
Athens telephone line has been com- 
pleted and the first message passed. 
The line extends from Athens to De- 
catur via Riceville, Vigor and Fike- 
ton. It was built entirely by local 
capitalists. 


Union, Orze.—The Union Tele- 
phone Company has completed its 
line from this city to the new town 
of Richland, in Eagle valley, and the 
line is now in working order to that 
point. The eastern extension will be 
finished to Cornucopia in about two 
weeks. 


Ann ArsBorR, Micu. — The New 


State Telephone Company will soon 
begin active work here. 





Electric Light and Power. 
GREENVILLE, S. C.—Lawrence & 
Company will probably purchase the 
electric light plant. 


ATHENS, ALA.—The Mayor may 
be addressed concerning the erection 
of an electric light plant, to be run in 
connection with the city waterworks. 


ATLanTa, Ga.—An electric light 
plant will probably be established in 
this city. 

FERNANDINA, FLta.—The site of 
the present electric light plant will 
be removed and the plant enlarged 
by putting in new machinery. 


Murray, Ky. — The Woodruff 
Lumber Company, L. Y. Woodruff, 
general manager, will put in an elec- 
tric light plant to furnish the city 
with light. Will want dynamos and 
other electrical machinery. 


CUMBERLAND, Mp.—Plans are be- 
ing prepared for the electric light 
plant in this city. 


HunTINGpDON, TENN. — J. F. 
Leach, chairman committee, may be 
addressed concerning construction of 
waterworks and electric light plant. 


TERRELL, T'EX.—The Terrell Elec- 
tric Light and Power Company will 
at once rebuild its plant. They are 
in the market for two 750-light com- 
pound alternative dynamos, one 30- 
light Wood arc machine, 1,200 can- 
dle-power, or 1,500-light compound 
alternative. 


MontoomeErY, W. Va.—The Mont- 
gomery Electric Light and Power 
Company has been incorporated by 
Alexander McNab, J. H. Dunbar, 
George Smith, and others, for the 
purpose of erecting an electric light 
plant and constructing a system of 
waterworks. 

GAINESVILLE, FLta. — A _ power- 
house for the electric plant is to be 
erected here. 


SACRAMENTO, Cat. — The Yuba 
Electric Light, Power and Irrigation 
Company has been organized with the 
following directors: John Markley, 
of Geyserville; Walter Longbottom, 
Hiram W. Johnson, Frank D. Ryan 
and W. Bassett, of this city. Capital 
stock, $160,000. 


Morton, Itu.—Buyer Brothers & 
Company’s electric light plant was 
demolished by explosion. Two per- 
sons were killed and many others 
injured. 

PITTSBURGH, Pa.—A new electric 
plant will be established at this city, 
to cost $100,000. The company will 
manufacture a new electric brake. 


Rome, Micu.—An electric light 
plant, at a cost of $13,000, is to be 
established here. 

Luptow, Ky.—The people have 
started a movement for an electric 
light plant in that suburb and in 
West Covington. The same equip- 
ment can be made to serve both 
towns. Negotiations are under way 
with the Ludlow Lagoon Company 
for the use of the electric plart which 
lights the company’s summer resort. 


WARREN, Pa.—Work on the im- 
provements at the electric light 
plant has been commenced. 


Lovis1ana, Mo.—C. D. Shrieve, 
of Iowa, has a five years’ lease of the 
carbon light plant at this place, and 
assumed possession. 


ABILENE, TEx.—The Abilene elec- 
tric light plant will soon be moved to 
the waterworks plant, a contract 
having been made by which Lyile 
Waterworks Company will furnish 
power for the light company. 


HARLEM, Itt.—The Harlem Elec- 
tric Light and Power Company has 
been incorporated ; capital stock, $10,- 
000; incorporators, Hermann Riffel, 
Henry Hilgenberg, John Freese. 





New Electric Railways. 
LittLeE Faris, N. Y.—The Little 
Falls & Herkimer Street Railroad 
Company has been granted a fran- 

chise by the Common Council. 


CorniING, N. Y.—There is a move- 
ment on foot to build an electric road 
to Elmira from this city. ‘The pro- 
moters, who are eastern capitalists, 
the same ones interested in the Corn- 
ing & Painted Post line, are said 
to be already getting figures on the 
scheme. 

WILMINGTON, DeL.—The electric 
road from Shellpot Park to Gordon 
Heights will be reopened for travel in 
a few days. It is the intention of 
making it a pleasure ride, and round- 
trip tickets from Shellpot Park to 
the river will be sold for five cents. 


Lewiston, Mr.— Another new 
railway project seems to be in order 
for Washington County, which is to 
be an electric road from Lubec to 
Machias, running through the towns 
of Trescott, Whiting and East 
Machias, a distance of 28 miles. This 
electric road will have a mail, express 
and freight service, as well as cacry 
passengers. 


PrnsacoLa, Fia.—A new electric 
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street railway will probably be erected 
here. 

LANGHORNE, Pa.—A contract for 
the construction of the trolley road 
from this place to Newtown has just 
been awarded to George W. Brubaker, 
of Philadelphia. It is expected that 
work will be begun at once, in order 
to have the road completed before 
winter. This will give a continuous 
trolley line from Newtown to Phila- 
delphia, by way of Bristol, except for 
the short break at Croyden station. 


Jackson, Miss.—The first work 
on Jackson’s electric railway has been 
begun. A survey will be made, after 
which the road will be pushed to 
completion. 

RockrorD, Wis.—The survey of 
the electric line between this place, 
Beloit and Janesville is now in prog- 
ress. There is considerable com- 
plaint against the building of the 
road, especially by the business men 
of Beloit. 

Detroit, Micu.—The City Elec- 
tric Railway has presented an ordi- 
nance to the council providing for a 
double track along Pine Grove avenue 
and a track on Railroad street to con- 
nect their tunnel loop. 

WILKINSBURG, Pa.—An electric 
line from this place to Verona, by 
way of Frankstown road, has been 
proposed, and may be built within a 
year. 

Ex Paso, TEx.—Parties in Chicago 
having interests in this city have 
organized a company to build electric 
street car lines connecting El Paso 
aod Juarez and Ei Paso to Fort Bliss. 


Lima, On10o—The City Council has 
granted the Lima Street Railway Com- 
pany additional franchises over several 
additional streets, and the lines will 
be extended several miles at once. 


BrrMinGHamM ALA.—The Birming- 
ham, Powderly & Bessemer Dummy 
Line has been granted a franchise on 
Second avenue from Eleventh to 
Seventeenth street, thence to Nine- 
teenth street by way of Third avenue. 


PHILADELPHIA, Pa.—The Lehigh 
Traction Company engineers have 
surveyed a line from Jeddo to Eckley. 
It is the intention of the company to 
extend the trolley to Upper Lehigh, 
and construction work will be begun 
in a short time. 


GLOVERSVILLE, N. Y.—The con- 
tract to grade the Mountain Lake 
Electric Road has been let to Alfred 
Keith. He will commence work at 
once, beginning at the north end of 
line, and is to finish the grading by 
December 6, 1897. 


Mexia, Tex.—Ool. J. H. Vickers 
and Judge D. M. Prendergast and 
others are actively at work towards 
organizing an electric street car line 
connecting this city with Tehuacana. 





New Incorporations. 


Denver, CoLo.—Bridal Veil Elec- 
tric Company has been incorporated ; 


$100,000 ; T. Walter Beam and David 


Swickheimer of Telluride, and Ed- 
mund F. Richardson of Denver, San 
Miguel and Ouray counties, incor- 
porators. 








—— 
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Rintres.... 


J nterests 


The Ward Leonard Electric Com- 
pany, makers of rheostatic devices, 
are about to move their factory from 
Hoboken to Bronxville. 

At the [laritime Exchange in 
New York a working model of a new 
electric motor, invented by Adam E. 
Schatz, for towing canal boats, has 
recently been exhibited. 

The Lynn Incandescent Lamp 
Company, Lynn, Mass., are desirous 
of purchasing for cash 2,000,000 
burned-out incandescent lamps for 
redemption by the ‘‘ Lynn” renewal 
process. 

The capital stock of the Proctor- 
Raymond Company, manufacturers of 
electrical specialties, has recently been 
increased, and the company are plan- 
ning to push their products with re- 
newed energy. 

The Warren Electric and Spe- 
cialty Company, Warren, Ohio, are 
sending out a little booklet, ‘‘ Flim- 
Flam Tests versus the Test of Expe- 
rience,” apropos of the condition of 
the incandescent lamp market at the 
present time. 

A very attractive little brochure, 
‘*The Construction of the Incandes- 
cent Lamp,” has recently been pub- 
lished by Machado & Roller, New York 
representative of Elektricitats Geselle- 
schaft, Berlin, showing the large 
factories of this company in Germany. 

The Phoenix Carbon [anufactur- 
ing Company, St. Louis, are pre- 
pared to make carbon specialties of 
all kinds at any time. What they do 
not carry in stuck they will make to 
order. Their motto ‘‘ We'll find a 
way or make it,” is especially apropos. 














The Jeanesville Iron Works 
Company, of Jeanesville, Pa., have 
issued a very handsome catalogue, 
containing illustrations and descrip- 
tions of their pumping machinery for 
mines and for special work. The 
catalogue may be obtained free on 
request. 

A new catalogue devoted to elec- 
tric bell supplies has just been issued 
by Stanley & Patterson, of New York. 
This, with the recently published cata- 
logue of electric light supplies, will 
be sent free on application to those 
interested, if the business card of the 
applicant is inclosed. 

The Interior Conduit and Insu- 
lation Company have had a most suc- 
cessful season with the Lundell fan 
motors. The output of these motors 
from their factories has been greater 
than ever before, and, in view of the 
greatly increased foreign ordering for 
this apparatus, the company have 





been barely able to keep even with 
the demand. 

The Berlin Iron Bridge Company, 
of East Berlin, Ct., have the contract 
for the new boiler house which the 
New York Belting and Packing Com- 
pany is putting up at Passaic, N. J. 
The building will be entirely fireproof, 
brick walls, with steel roof trusses 
covered with the Berlin Iron Bridge 
Company’s patent anti-condensation 
corrugated iron covering. 

The Beacon Lamp Company, 
New Brunswick, N. J., announce 
that they are making a complete line 
of incandescent lamps, including 
standard lamps, 8 to 500 candle- 
power ; series lamps, for arc circuit, 
16 to %5 candle-power; candelabra 
lamps, 6 to 8 candle-power; mina- 
ture lamps, 1 to 8 candle-power; 
battery, surgical and dental lamps, 
candle, bunghole, spherical and sign 
lamps. 

The Jandus Electric Company, 
Cleveland, Ohio, announce that the 
standard ‘‘Jandus” 150-hour are lamp 
is the same as that formerly sold as 
the ‘‘Manhattan”; also that the 
Jandus Electric Company are sole 
owners of the patents of William 
Jandus, and the sole manufacturers 
of the 150-hour inclosed lamps made 
under these patents and heretofore 
sold as the ‘‘ Manhattan.” The Chi- 
cago office of this company is in the 
Monadnock Block, in charge of Mr. 
J. H. Cooke. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Boom 1206 Bowling Green Offices, 11 Broadway, N. 7. 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling and Ties Furnished. 











The Mayor and Gas Committee will 
receive bids to light the City of Waco, on 
an all-night and also on a moonlight 
schedule, with 125 to 200 arc lights, 2,000 
c.-p., for a term of two to five years. We 
will also receive bids to install an electric 
light plant, specifications for which will be 
furnished by City Engineer on demand. 
All bids must be accompanied by a $1,000 
certified check. We reserve the right to 
reject any or all bids. The bids will be 
opened by the Mayor and Gas Committee 
at 8 p. m., October 7th, 1897. 


C. C. McCutiocs, 
Mayor, Waco, Texas. 
ATTEST : 
R. W. Josionowss!, 
City Secretary. 


A NEW THROUGH PASSENGER ROUTE 
FOR COLORADO, UTAH AND CALIFORNIA. 


The Chicago Times~Herald of August 
27 says that on September 12 the new 
traffic alliance between the Chicago, Mil- 
waukee & St. Paul Railway and the 
Chicago, Rock Island & Pacific Railway 
goes into effect, and on that date the 
former will send its first Denver sleeper 
out of Chicago. This will be attached 
to its regular night train for Omaha, and 
will be delivered there to the Rock Island. 





On October 2 the tourist car route over 
these two lines, the Colorado Midland 
and Southern Pacific, will be inaugurated. 
Tourist cars will be run once a week be- 
tween Chicago and San Francisco. For 
further details regarding this new route 
call on or address Geo. H. Heafford, gen- 
eral passenger and ticket agent, C., M. & St. 
a Ry., 410 Old Colony Building, Chicago, 
1. 


$7,800 CIVEN AWAY! 
To persons making the greatest number of words 
out of the phras» SS Patent Attorney Wedderburn.’ 


J. GC. WHITE & k COMPARY, “ in New York City is 


Incorporated, ° 
ENGINEERS, CONTRACTORS. Far-reaching, 
Successors to 


Whi ~ apse . : 
end J. @. White & covering forty square miles 
29 BROADWAY, NEW YORK, N. Y. and 19,500 stations; 
Baltimore Office, Equitable Building. ® 
Efficient, 


the service never stops night 

or day, and the speed of 

operating is high; 
Economical, 

the rates are strictly propor- 

tional to the subscriber’s use 

and begin at $90 a year. 
NEW YORK TELEPHONE CO. 








IMPROVED AND NOW PERFECT. 


THE “ ESPERSEN ADJUST- 
ABLE SHADE LAMPS.” 


Made in ten different styles and 
colors to suit purchaser. Write 
for Discounts and Catalogue ‘‘ D."’ 

Agents wanted in the U. 8. 
and Europe. 

PACIFIC ELECTRIC CO., 
120 Main Street, La Crosse, Wis. 











15 Dey St., 952 Broadway, 115 W. 38th St. 
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and ANSWERS ELECTRICITY 


Machine Design; Stationary, Locomotive and 

oa Engineering; Mining; Mechanical and 
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+h Engineering; Surveying and Mapping; Sheet 
Metal Pattern Cutting; Metal Prospecting; 
Bookkeeping ; Shorths and ; English Branches. & 


Au who GUARANTEED SUCCESS. 


fap Moderate, Advance or Instaliments. 
Cireuler Pree: State subject you wish to study. m 
Ie d Sehools, Box 1003, Serani on, Pa. 





A First Book 
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T. O’CONNOR SLOANE 
CARYL D, HASKINS 
A. E. WATSON 
EDWARD TREVERT 


THIs book has been prepared especially 
for the young student or amateur. It 
is designed for a first book upon electricity 
and magnetism, and the authors are all Mechanical Draughtsman Wants 
well known, being recognized authorities Situation. 
upon the subject. A well educated young man, who has 
been a year with “the General Electric 
Company, desires position as mechanical 
draughtsman. Address 
‘* DRAUGHTSMAN,” 
Care ELectricaL Review. 
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Electrical Review, 41 Park Row N. Y. 


MAKING KNIFE-SWITCHES OUR SPECIALTY 
Write for full particulars, etc. 
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Low Prices—that’s wealth to you. 


H. T. PAISTE CO. 
PHILADELPHIA 





CHICAGO 


DIXON'S BELT DRESSING 


AND LEATHER PRESERVATIVE. 

WE CUARANTEE DIXON’S BELT DRESSING 
TO PREVENT SLIPPING AND TO PRESERVE THE 
LEATHER. SEND FOR CIRCULARS AND TESTI- 
MONIALS. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


CENTRAL MANUFACTURING CO. 


CHATTANOOGA, TENN. 


MANUFACTURERS AND DEALERS IW 
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589,830 Secondary battery; H. W. Head- 
land, London, Eng.—In an electrode for 
storage batteries, a metallic grid-like sup- 
port for the active material consisting essen- 
tially of a series of superposed open frames 
of polygonal form interconnected at their 
exterior and interior angles by connecting 
rods or posts. 

589,832 Electrical signaling device for 
use on pneumatic conveyer tubes; G. W. 
Hook, London, Eng.—In a signaling de- 
vice for pneumatic conveyer tubes, the 
combination with a trigger arm provided 
with a convex side extending into the con- 
veyer tube and pivoted within an air-tight 
chamber outside the conveyer tube, and a 
cam on the axis of said trigger arm; of a 
contact device adapted to be operated by 
said cam as said trigger arm swings on its 
pivot. 


589,839 Armature for electric genera- 
tors and motors; B. G Lamme, Pittsburgh, 
?’a.—An armature for electrical machines 
comprising a core provided with slots and a 
winding located in such slots, said winding 
comprising an inner long bar and outer 
short bar in each slot, and end connectors 
bolted or riveted to the projecting ends of 
the bars. 

589,842 Method of manufacturing elec- 
trodes for secondary batteries; Henry Leit- 
ner, Niederschénhausen, Germany. 

589,845 Coil for electrical machines; J. P. 
Mallett, Pittsburgh, Pa.—A coil for electrical 
machines comprising two parallel sides of 
unequal length and ends joining the same, 
said ends being bent both laterally and 
longitudinally at approximately their mid- 
dle points, so that the corresponding faces 
of the adjacent portions lie in planes sub- 
stant ially perpendicular to each other. 

989,865 Switch for electric circuits; H. 
B. Shallenberger, Rochester, Pa.—A switch 
for electric circuits comprising a suitable 
base provided with stationary terminals, a 
movable contact member having one end 
bent to form a bow spring and means for 
pivoting said spring end to one of the 
stationary terminals, 

589,891 Elevator controller; M. W. Day, 
Schenectady, N. Y.—In an ‘electric con: 
troller the combination of contacts for 
conuecting the motor with the source of 
supply, means for disconnecting the motor 
from said source and connecting a resistance 
across the mains, and means tor shunting 
the armature by a portion of the resistance. 

589,893 Automatic switch for surface 
contact railways; E. W. Hewlett, Sche- 
nectady, N. Y.—{n a surface contact rail- 
way system, a car provided with a storage 
battery, means for turning the car, and an 
automatic switch for reversing the battery 
connections. 


589,894 Surface contact railway; E. W. 
Hewlett, Schenectady, N | ee # 

589,897 Bell; S. Jevons and W. Collins, 
Birmingham, Eng. 

589,904 Dynamo brush-holder; J. A. 
Marsh, St. Louis, Mo.—An improved dy- 
namo brush-holder having a casting pro- 
vided with a slot adapted to be fitted over 
a quadrant bar of a machine, a casting 
movably secured to the casting held 
to the quadrant bar, a bar  adjust- 
ably secured to said movable casting, a 
clamp placed upon the end of said bar, said 
clamp carrying a brush, said movable cast 
ing regulated by a spring, said spring con- 
nec ing both castings. 

589,938 Electrical cigar-lighter; T. C. 
Dobbins, Telluride, Colo.—The combination 
of a block having rows of insulated metallic 
pegs therein, the pegs in the alternate rows 
being electrically connected and adapted to 
be oppositely polarized, with a separate 
metallic igoiting device constructed to be 
drawn across the surface of said pegs to 
create a series of short circuits, and thereby 
cause an ignition of the material on the 
igniting device. 

589.996 Electric arc lamp; T. E. Adams, 
Cleveland, Ohio—The combination with a 
magnet, of an armature made in separate 
sections and a yieldable thermostatic strip 
secured to and connecting said sections. 

590,000 Mounting for commutators of 
dynamo-electric machines; E. Caemmerer, 





Chicago, I] —The combination in a dynamo- 
electric machine with the commutator, of 
the commutator frame supporting said com- 
mutator, but electrically insulated there- 
from, and aninsulating mounting interposed 
between the commutator frame and the sup- 
porting part of the dynamo-electric ma- 
chine. 

590,046 Dynamometer; E. H. McHenry, 
St. Paul, Minn. 

590,050 Electro-medical exercising appa- 
ratus; W. A. Webb, Brooklyn, N. Y.—An 
electro-medical apparatus, the combination 
with a suitable battery, of an exercising de- 
vice comprising a cylindrical handle in par- 
tial circuit with the battery to be in closed 
circuit therewith when grasped, and detach- 
ably carrying a weighted body. 

590,082 Trolley and conductor for elec- 
tric railways. 

590,098 gg current generator; 
H. Fairbanks, Johnsbury, Vt.—A con- 
tinuously no Mint Pa field magnet, having 
its poles facing eachother, each pole divided 
into two or more equal pole divisions, alter- 
nately right and left-hand wound with gen- 
erating coils, separate inductor masses reachi- 
ing nearly across between the poles, and 
each substantially of the size of the present- 
ing end of one of the said pole divisions, and 
a non-magnetic carrier arranged in one 
yosition to present the said inductors fairly 
to all the right hand-wound pole divisions, 
directing the magnetic flux through them, 
and in ‘the next position to present these 
inductors to all the left hand-wound divis- 
ions, directing this flux through them in 
the same way, whereby an alternating cur- 
rent is induced in the said generating coils. 

590,120 Conductor; James Swinburne, 
London, Eng.—An electric conductor made 
of electrically deposited zinc, compressed to 
increase its density and tenacity. 

590.121 Electric trap; G. B. Vaughn, 
Kirkwood, Mo.--An electric trap consisting 
of a platform which is a conductor of elec- 
tricity, a casing of non-electric conducting 
material, a bait receptacle which is a con 
ductor of electricity located in the said 
casing, and anelectriccircuit which includes 
a generator, connected with the platform 
and bait receptacle. 

590,136, 590,185 Telephone exchange 
system; W. W. Dean, St. Louis, Mo. 

590,137, 590,186 Telephone system; W. 
W. Dean, St. Louis, Mo. 

590,151 Secondary battery; G. Hart, De- 
troit, Mich.—An electrode for a secondary 
or storage battery, consisting of two similar 
sheets of metallic lead, each sheet having 
half cells formed by walls integral with the 
said sheet, the side walls converging toward 
the latter from the open top of the trough to 
the bottom, the two plates being united with 
the half cells registering adjacent series of 
said cells being separated by plane vertical 
portions of the united sheets. which are 
united when the two sheets are brought 
together. 

590,171 Electric bath; J. 
Stuttgart, Germany. 


J. Stanger, 





Engineering School of Union 
College. 

The Engineering School of Union 
College at Schenectady, N. Y., has 
issued a special circular describing 
the final establishment of a course in 
electrical engineering. This course, 
which was first offered to students in 
the fall of 1895, is now fully arranged 
and valuable facilities have been 
secured for it. Arrangements have 
been made between the college au- 
thorities and the officials of the Gen- 
eral Electric Company, whose works 
are at Schenectady, by which students 
in the junior and senior classes are 
admitted to the company’s plant at 
regular schedule times under the 
protection of their instructor, with 
the privilege and opportunity of 
studying and inspecting the plant. 
This work has been systematically 
arranged. 





Catalogues and other in- 


formation regarding this course can 
be obtained from. Prof. Olin H. 
Landreth, Union College, Schenec- 
tady, N. Y. 
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A compromise has been effected be- 
tween the Postal Telegraph company 
and the Portland & Yarmouth, Me., 
Electric Railroad in reference to the 
location of the trolley wires in Yar- 
mouth. The case has been taken out 
of the United States court. 


STORAGE BATTERIES 


THE WILLARD BATTERY CO, CLEVELAND,O, 














The Southern Industrial 


99 Journal, rnal, tells the truth 

ULE.” sort soatnern nt 

tions ead If 

you are interested, send 25 cents for 3 5-4 or $1 
per year. THe “ Dixie” Co., Atlanta, Ga. 


Who think 
Wanted—An Idea = a Zee 
OP RS ee PS 
and of two waded tare 
DYER & DRISCOLL, 


PATENT SOLICITORS, 
31 NASSAU STREET, N. Y. 
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ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer. 


STANDARDS A SPEOIALTY. 
WEWw YoRK. 








709 LEXINGTON AVENUE. 


ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies, 


WASHINGTON, D. C. 


wy. R. OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Bells. 
FACTORY, 

DE KALB AVENUE, 
BROOKLYN. 
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GORDON PRIMARY CELL 
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rvice 

test most highly to its 

ae efficiency adapt- 

ity and economic 
features 

| If you “wish to read 

/] the a ase Ba in ite 

behalf, and learn its 

full description, kindly 
apply for circular and price-list, to 


GORDON-BURNHAM BATTERY CO., 


82 to 86 WEST BROADWAY, NEW YORE CITY. 


“BIG FOUR” 


THREE CREAT TRAINS. 


“KNICKERBOCKER SPECIAL” 


Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 
NEW YORK and BOSTON, 


‘SOUTHWESTERN LIMITED” 


Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON. 


‘*WHITE CITY SPECIAL” 
Between CINCINNATI, INDIANAPOLIS and CHICAGO. 























E. 0. McCORMICK, 0D. B. MARTIN, 
Pass. Traffic Mgr. Genl. Pass. & Ticket Agt. 





FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 





APPARATUS FOR 
ARO, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 


PATENTS. 


TRADE MARKS. DESIGNS. COPYRIGHIS. 


GAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you er. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest ble time. 

All patents taken out through me are given 

ial notice in the cade neraes of the country, 

us bringing same widely before the public without 
cost to inventor. 

Rererences: ‘Electrical Review," New York; 
Paul Cromlein, Teller Lincoln National Bank, 
; Judge Geo. D. Parker, BG 
Va.; —— National Bank, Washington, D 
E. K. h, U. S. Mint, Liew nme ge Pa.; 

Newell “3: Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, 


Solicitor ot Patents, 





Loan and Trust Bidg., 
WASHINGTON, D. C. 











ANNOUNCEMENT. 


THE WABASI 
RAILROAD COMPANY 


has extended its line from Detroit to Sus- 
pension Bridge, Niagara Falls and Buffalo, 
and its system now comprises a continuous 
line— Buffalo to Chicago, St. Louis and 
Kansas City. 

Direct connection is made at Buffalo with 
all lines from the East, via that point. 

Excellent Through Car Service from New 
York, Boston and Buffalo to Chicago and 
St. Louis. 

Palace Sleeping Cars and Reclining Chair 
Cars (Seats Free) are run in all through 
trains. 

For information in regard to rates, reser- 
vation of sleeping-car accommodations, 
time-tables, etc., apply to 

H. B. McCLELLAN. Gen'l East'n Agt., 


Broadway, New York. 
0.8. Caine, GP. &T. Ay J. Ramsey, Jr., 
Louis, Mo. V.-P. & G. M. 





MANHATTAN PRODUCTS 
= BO PEEP B, 


15. 


CAMERAS 


DANDY, 

BO PEEP, A B CG, 
BABY WIZARD, 
WIDE-ANGLE WIZARD. 


LENSES: ‘“‘Daisy,’’ Achromatic, ‘“‘Emil,’’ Wide- 
Angle, Extreme Wide-Angle, Rapid Rectilinear, 
Extra Rapid Rectilinear, “‘ Wizard,’’ Double 
Anastigmat. 


full line ac chemicals or the amateur.” Sun 
MANHATTAN OPTICAL CO0., 


WORKS AND Thane OFFICES, 
CRESSKILL, N. J. 























